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PREFACE. 



It was with eoneiderable liesitation tliat tLe writer accepted the 
propoeition of Messrs. Wm. Wood & Co, to prepare for them & volume 
upon "Malaria and Malarial Diseases" by a Epecified date (May 1, 
1x84). The time allotted tu the task eeemcd short, in view of the ex- 
tent of the subject and the dimensions of the required volume. More- 
over, a portion of the time which the Publishere deemed sufficient 
would necessarily be consumed in the completion of other literary work 
already commenced, and it would be necessary to undertake a long 
and espenaive journey for the purpose of consulting the litci'atnre of 
the subject in a properly equipped medical library ; for the writer was 
stationed upon the Pacific Coast, and the medical library which he 
naturally looked npon as the source from which the reqnired data — 
the recorded experience of physicians in all parts of the world— could 
best be obtained, was on the other side of the continent, in Washington. 
Under these circumstances, it would perhaps have been wise to have 
declined the undertaking. The task was a difficult one, and in view of 
the widely different opinions held by physiciana in regard to tlie nature 
of malaria, and of tlie morbid phenomena which it may produce in 
man, there was little hope that it would be accomplished in a manner 
to give general satisfaction. But the subject is one in wliicli the writer 
IB deeply interested, and while he fully recognized that unsolved prob- 
lems connected with it are not likely to be settled by the pen, it 
seemed a favorable opportunity to review the literature of the subject 
and to compare the recorded experience of recent foreign authors, 
whose works have not been republished in this country, with that of 
physicians in the malarious sections of the United States. If, then, it 
might have been wiser to decline the undertaking, the writer failed to 
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exercise this amonnt of discretion, and now, after six months' con- 
tinuous application, has before him the manuscript for the proposed 
volume, and with the date near at hand when this is to be delivered to 
the Publishers, seats himself at his desk to write a Preface, with the 
consciousness tliat more time, more labor, more ability, and a more 
ample experience would have, enabled him to make a much better 
book, but convinced, nevertheless, that the present volume will be 
found to contain much valuable information not elsewhere accessible 
to American readers, and that the very considerable portion of the 
work printed in small type, at least, will be appreciated. Several of 
the authors most freely quoted — Colin, Morehead, Fayrer, and B6r- 
enger F6raud — ^have had an extended experience in intensely malarious 
regions — ^Italy, India, Algeria, the West Coast of Africa, etc. — and 
are recognized as among the highest recent authorities upon the 
subject. By drawing largely upon their experience the writer trusts 
that he has succeeded to some extent in complying with the wishes of 
the Publishers, and in making a book which will be of " practical value 
to general practitioners." 

Fort Mason, San Francisco, 
April 20, 18S4. 
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MALARIA 



:alarial diseases. 



INTRODUCTION. 

The word malaria ia used by some auihors, in accorclanoe with its ety- 
mology, as a general temi to include nil kinda of bad air, or at least of 
diBeaae-producing bad air. Thua Dr. Herbert Barker, F.B.S., of Edin- 
burgh, published a work in 1863, founded upon the Fothergillian Prizs 
Eseay of 1859, entitled " On Malaria and Miasmata and tbeii- Influence in 
Uie Production of Typhus and Typhoid Fevers, Cholera and the Exanthe- 
mata." In this work tlie author employs the term malaria in its widest 
signification. He defines a malarious agent as any agent which, being so 
diffused through the air as to admit of being inhaled, possesses the power 
of escitiug specific symptoms in the person who inhales it. 

Aitken also uses the word in a general sense, and in order to desig- 
nate the special kind of malaria to which he has refei'ence uses a qualify- 
ing word Thus he speaks of "paludal malarious poison "and of "animal 
malaria poison," ' of the malana of yellow fever, etc. 

But this use of the term is no longer justifiable, inasmuch as the high.> 
est authorities in medical literature and the profession generally hava 
adopted this as the name of a special kind of poison, not necessarily ai-ri- 
form, which produces certain well-defined morbid phenomena, viz,, the 
periodic fevers. 

Much confusion has arisen from this use of the word " malaria," both 
in a general and in a restricted sense, and also fiMm the uncertainty 
which exists aa to the etiology of certain forms of disease, which are often 
ascribed to malaria, but which do not exhibit well-marked periodicity and 
are not cured by the administration of quinine. Thus the writer was re- 
cently informed by the Secretaiy of the State Boani of Health of one of 
the Eastern States, that in addition to intermittpnt, remittent, and typho- 
malorial fevers, a foi-m of malarial disease prevails in his State which 
appears in his reports as " malarial fever." This fever has a duratioD of 

' Scienoe and Practice of Hadiciue, vol. i., p. St9. 
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from three to four weeks, and cannot be abridged by the administration 
of qmnine. 

The variouB tj-pes of intermittent and remittent fever wbich ai-e cured 
by quinine are by common coueent recognized as due to maloi-iiU poison- 
ing, and while we admit tliat malarial fevers may soiuetimes assume a 
continuous course — usually, no doubt, as the result of a complication— we 
muet insist that the prevalence of periodic fevers be taken as the teat of 
the presence of malaria. In other woi-ds, where ordinary intenuitteut 
fever, which is the most common manifestation of malarial toxainia, does 
not occur aa an endemic disease, there we believe that malaria, properly 
BO called, is not evolved from the soil. And if it can be shown that con- 
tinued feveis not amenable to the action of quinine prevail in localities 
where paludaj intermittents and remittents are unknown, then we are jus~ 
tified in assuming for them a different etiology from that of the last-named 
forms of disease. When we hear that in a certain city or section of country 
where intermittent fevers of local origin are estremely rare or unknown 
the inhabitants suffer greatly from "malaria," and when in such a city or 
region of country we find a considerable number of deaths ascribea to 
" mnluriai fevers," we take Uie liberty of doubting whether the fever in 
question is produced by the kind of maloiia wliich is tlie special subject 
of consideration in the present volume. 

This kind of malaria manifests its presence more commonly in rural 
districts than in cities. It shows far greater activity in the tropics than in 
northern latitudes, and during the winter months its evolution is, to a 
great extent, an-ested in locahliea north of 10° north latitude. Moreover, 
we have a potent I'emedy against the effects of this poison, if not an onti' 
dote for the poison itself, and except in localities where conditions are ex- 
tremely favorable for its production, death fi-om malaiial toxwrnin is ex- 
tremely roM. Even the congestive forms of intermittent and remittent 
fever, which presumably result from exposure to malaria in its most in- 
tense and concentrated form, are commonly cured by the timely and vig- 
orous administration of quinine. 

In support of our assertion that death fi-om malarial fevers is a rare 
event in northern latitudes, we submit the statistics relating to malarial 
diseases at military stntions in the "Division of the Atlantic," which in- 
cludes the States of Maine, New Hampshire, Vermont, Massachusetts, 
Rhode Island, Connecticut, New York, New Jersey, Delaware. Maryland, 
Virginia, West Virginia, Ohio, Michigan, and Wisconsin. These statis- 
tics for four years — 1870-74 — are recorded in the "Keport on Hygiene" 
{Suigeon General's Office, Washington, May 1, 1875), Fiom this report 
we leom that at thu-ty-siz mihtajy stations, having an aggregate mean 
strength of 4,395 officers and enlisted men, there were, duiing the four 
years, 1,013 cases of remittent fever with three deaths, and 4,6 92 caaea_ of 
intermittent fever with jio dealhs. " 

Let UB compare these figures, which represent the eickuess and mortals 
ity &om malarial fevers at a considerable number of widely scattered mili- 
tary stations, many of which are in decidedly malarious localities, with the 
mortahty returns of Mew York, a closely built city situated upon a penin- 
sula, and having but little land uncovered by buildings and paveraeate, 
with the exception of a narrow margin on the north in the dii-ection of its 
grovrth. If malaria is as prevalent in this great city as at the military sta- 
tions in the Dirision of the Atlantic considered together, more than one in 
twenty of its population should suffer from remittent fever each year, anH 
more than one in four from intermittent fever. But the mort^ty from 
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litteut fever should not exceed 2.S 
ittent fever it should be nil. 
According to Dr. Simon Bamch, of Kew York, wbo has recently con- 
tributed a valuable paper upon " Italaria fis an Etiolopical Factor in New 
Xork," ' the deaths &om malarial fevei-s in this city from 1876 to 1878 were 
follows : 

Remittent fever 1,083 

iDtennittcnt fever. 984 

Tj^ho-malarial fever TOD 

CongetitivQ malignant iatennittent fever 79 

Congestive chill 4 




Dr. Baruch i-emarks : " This table demonstrates that the preponder- 
e of mortality is not in cases of congestive and mohgnant fevei-s, but in 
,B remittent and intermittent tj'pes." 

li JK ve take the ratio of morttdlty determined by our army statistics, the 
r of deaths recorded as resulting from remittent fever should repre- 
than 378,000 cases. But what shall we say of 984 deaths from 
■ratermittent fever in two years in a city in the latitude of New York. 
when not a single death oi.'«urred in 4,892 cases treated at militaiy posts 
in the Dii-ision of the Atlantic? Again, if we refer to the seasonal distri- 
bution of the fatal cases in New York which are ascribeil to malaria, we 
find that the general rule does not hold good which applies in regions 
recognized as intensely malarial, ^"iz., that by far the largest numlier of 
cases occur duiing the warm mouths of the year, and that the iiihabitauts 
enjoy a compomtive immunity during the winter season. 

KThis is well shown by the following table and remarks, which we quote 
xi the autltor mentioned : 




> WItli an Bver&ge temperature burel; nbove the frueifng point, we are expected 
e Uiat New York furnishes 580 deaths in three yewa. or newly one liundreil 
IB from lualu-ial fevers In three moulhi. This is a atortlins record, the aompari- 
U uf which with tht atatiiiLicg of e,iiy oUier city of the temperate zone will demun- 
fMe thnt a aerious error la hidden within It. In Dr. Cliaillc^'a' ahle iMtlxtioal papers 
R i» shown tliat thu total mortalilj from mnlarinl fevers In New Orleans from 1856 lo 
ISfiO waa 1,815, and ot thia number 1,047 were reported from May to October (inolo- 
BVB) mill 2C8 from November to April (inclnrive), affording evidence of the r»ct that 
pvvn iu semi-trojilcal New Orleans the winter mortality from malarial fevers is as one 
■bout four oF Hummer mortality, wliile in New York City the summer And winter 
tAllty from Ibe same diseaaea are nearly equal. 
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It would be a hopeless task to attempt to detenniDe the true nature of 
the fatal forms of disease whicli are iucluded iti these mortality returns 
o£ the gi-eat citj of New York, but it is evident that a certain proportion of 
the cases at least are improperly ascribed to malaria, if the term is given 
its ivatricted and generally accepted signification. 

There is no i-eason to suppose that the physicians of New York are lesa 
expert in diagnosis than those of other sections of the conntry, and if, as 
we suppose, the dty malaria, which kills, is different from the couninj ma- 
laria, which produces periodic fevei-s curable by quinine, the error ia 
diagnoras is not confined to this city, but is wide-spread, and arises from 
the mistaken belief that one and the same poison gives rise to two classes 
of fever, which, however nearly they may resemljle each other in semi- 
ologj", have a different etiolopj-, 

Sydenham lias said : " All diseases ought to be reduced to certain and 
determinate kinds, with the same exactness as we see it done by botanic 
writers in their treatises of plants. For there are diseases that come under 
the same genua, beai' the same name and have some symptoms in common, 
which, notwithstanding, being of a different nature, require a different 
treatment" In most textbooks the effort is made to reduce diseases to 
"certain and determinate kinds, with the same exactness as we see it done 
by botanic \vriters," But unfortunately in practice the typical coses of 
these several species of disease ai'e often difficult to lind, and it is the 
numerous atypical cases which puKzle the diagnostician. So, too, tie stu- 
dent of natural history often finds it difficult to make the plants he finds 
in his travels fall into the specific niches which the systematic botanist 
has constructed to receive them. The truth is that all systems of classifi- 
cation, either of diseases or of plants, ore in n certain degree arbitrary' and 
artificial, for nature is continuous, and it is as impossible to draw & sharp 
dividing line between the animal and vegetable kingdoms, for example, 
or between tlio algfc and the fungi, as between daylight and darknesa 
We believe, nevertheless, that the poison of intciiuittent tover is one thing, 
the poison of enteric fever another, and that of yellow fever still another. 
But that these several disease-poisons are identical at all times and under 
all circumstances woidd be too much to assert in view of the varied effects 
which they produce. Indeed, we have no evidence that the various types 
of disease which arc recognized as malarial, for example, ore all due to a 
single poison. If we look at the matter from the point of view of the 
germ theory, it would rather seem as if these diseases constituted a genus, 
and that several aUied species of micro-organisms are concerned in their 
etiology rather than that all are due to a single species. Or at least, if 
we do not reeoguiice the value of specific distinctions among these lowly 
organisms, wo nmst admit that the single species readily undergoes modi- 
fications OS a result of changes in conditions relating to its environment. 

It is generally assumed that tbe intermittent and remittent forms of 
malarial fever are due to the same cause, and the difference in type is sup- 
posed by some to be a difference in degree only ; the remittent beiog a 
manifestation of exposure to the poison in a more intense fonn. ^ifl 
view seems to receive support from the fact that during convalescence from 
remittent, intermittent attacks often occur. But it must be remembered 
that in malarious regions similar attacks fi-equently occur during conva- 
lescence from other diseases as welL 

Sir Joseph Fayrer, in his recent work on the "Chmate and Fevers of 
India," says; "Remission and intermission, however, are not to be re- 
garded aa absolute indications of degree of intensity, for a remittent may 
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comparatively mild, while aa agae may become pemioioua." This 
tiiitbor, however, reganls tlie tjpes of malarial fevers as "only different 
modes of espression of tlie same thing," and according to him, " such teima 
as jungle fever, Terai fever, Bengal fever, Deccau fever, etc., merely expi-esa 
local varieties with no fundamental differeLces, though thei-e may be cer- 
tain subordinate features which distinguish each, dependin_g on the local 
climate and meteorological contlitions." 

Whether conditions relating to climate and local surroundings act upon 
the cause or upon the patient in modifying the tj-pe of malarial diseases 
on unsettled question. Probably they act in botii ways. 
Although intermittents and i-emittents occur side by Bide in many parts 
the vrorld, the seasonal and topographical prevalence of these two forms 
fever is not in all cases identical According to Griesinger, in districts 
where malaria is endemic the remittent variety prevails in the humid 
coast regions, and ordinary remittent on higher landa This difference is 
ascribed to " the varied intensity of the morbific agent" Fayrer says that 
the malaria of Terni or Simderbunds causes dangerous remittent ; that of 
the general skuface of Bengal, ordinary ague or milder remittent ; and 
asks the question : " la that which causes jungle fever, bilious or ordinary 
remittent, simple ague, cachexia and neuralgia, one and the some, or is it 
of different kinds ? " ^ 

In commenting upon this question the remark is made: "Unless it 
be proved that mnlaria is due to organisms we know nothing of its essen- 
nature." But the final conclusion is reached that "excluding indi- 
predisposition, we are probably justified in assuming that different 
of intensity or concentration of the miasm produce the different 
Morehead, in his " Hesearchea on Disease in India," observes 
when the conditions of malaria exist in great degree, remittent 
fever prevails ; but that when these lessen the tj-pe liecomes intermittent." 
I>r- Chevera, in hia recently publislied "Practical Notes on the Ordinary 
DiseaseB of India," remarks as follows : 

i'Tha qnestions, Hnn far nre inUirmittents nnd remittents silted in etiology V knd, 
^tU of these typvB of fever convertible into the other ? are, allhouijh verr inteteat- 
J, of no greitt pmotical importance, except to those who consider tlmt remittent tevar 
^tber tjphiiB. enteric, or relapaing fever. My oirn opinion, founded upon muoh 
IRrvadon and thoaght, is that they are oognate bnt perfectly dlitinct maladieB, onosed 
■different kinds, degrees, or fnrces of mnlnria. not always prevailing in the same dls- 
d generally appearing at different seasons of the year ; the iuteriuitl^nt being 
I of svamps and marshes, the typieul remittent a malady of junglec and terais. 
I believe, almost (o eertainty, tliat intermittenls and r "' - ■ . 

n of development of the same uinliidy or the results of ooa an 

i The writer is glad to see this view formulated in so definite a n 

kfHie who has had such extended opportunities for observation. The 

"Ttion is certainly worthy of further consideration. At the same time it 

t be admitted that the malarial intermittent and remittent fevers are 

B«losely allied ehnieally that it is at present difficult to see how they can 

Vdirorced etiologioally. We recognize, however, that "remittent iever" 

B veiy comprehensive term, and that not all fevers which are called by 

it name, and in which the pyretic movement exhibits a remittent chsrw;- 

i; are truly malarial in their origin. 

When Iwo or more endemic dieeases occupy the same lerriiory, qu^ion* 
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r relating to etiology and to diagnosis often becnme so complicaled a-i to lead to 
great con/uaion. 
Thie resulta from th9 frequent occurrence of atypical cases of eacL spe- 
cific disease, and from the modifying influence of one disease-poiaou upon 
the course of an attack induced by a different one. 
This genei-al proposition is illustrated by the various opinions held by 
medical authors in all paits of the world, as regards the etiology of ceitain 
forms of fever which occur in those localities where typhoid and malarial 
fevers are both endemic, aud also by siniilnr differences of opinion as regards 

I the etiology of yellow fever in regions where it exists as an endemic dis- 
ease, wliioliare commonly regions where the malarial poison is also evolved 
in abundance. 
The view that endeniio diseases occurring in the same area are due to 
a single caiise, especially when the symptoms are somewhat similar, is a 
natural one, and is commonly accepted in advance of precise observatioiiB 
relating to clinical liistoiy, mode of origin, etc. But with the advancement 
of science differentiation occui's. Thus it is now well established that yel- 
low fever is due to a specific poison, the production and disseuunation of 
whieh is governed by diflerent laws from those which control the evolution 
ot malaria. But for a long time a majority of the physicians in our South- 
em seaport cities, where yellow fever as a result ot importation was of 
almost annual occurrence, maintained that this disease was endemic in 
these cities; and not a few insisted that it was simply a severe form of mar 
laiial fever, produced by the same poison which gave i-ise to the intermib- 
tents and remittents, which ns they pointed out often occurred in the same 
localities and at the same time- 
Quarantine, and sanitation by excluding yellow fever from these cities, 
except as an occasional visitor clearly inti'oduced by importation, has 
made this view untenable in the United States, but it is still held by a 
considerable number of physicians in the West Indies. Aiken, who wrote 
on account of this disease, not from personal observation, but from a study 

• of the literature available at the time he wrote, says : " No dividing Hue 

can be drawn between the several forms of malarious fevers and malari- 
ous yellow fever." That this opinion still prevails is shown by the follow- 
ing quotations from more recent writei-s. 

r Staff-Surgeon Johnson, of the British ai-my, in giving an account of an 
outbreak of fever at Trinidad, West Indies, in 1869, says : 

I The general tendoaey o( ague, when present, Bcemed to ba to pass Into rerailteut, 

and remittent into yellow fever. ... To And a general title which ihsll atuid toi 
the VAriet}' of f^vur sevn in this outbreak is of course impoesible. biil the prevailing 



tTpti is not inspllj repteBented by the terra " tvphoid bilioiw remitten I, ".proposed by 
tliv Surgeon-General of the colony. Perplexud bjthe great and undden proBtrutlon, 
which tended to hnrry certain oases to a fatal terminalinn, praotitioiiers. despairing of 
a more exact di-signation, were content, in some instances, to return the di«eaM H 
'■ malignant Tever : " and hoitever indeflnite and nnsatiflfactorv anch a name muit ba 
admitted to be, there is atill some excuse fur its employment. The paroxymnal chUM- 
ter. never very well marked, waa for instance, siy, altogether obwurcd. There vaSgiK 
havi: been yellowness of (be skin wltbout blaok vomit, or black vomit without ycltow- 
neae of the skin, and the aggregate of the aymptoms did not appear, perhaps, to justify 
thw title of yellow fever, but the disease required noma name. . . . When tfaedfi- 
tini^ion waa established between speulflc and malariona yellow fWvcr, a great benellt 
was oontorred upon practitioners in the western tropioi, who were thereby relieved 
from many perplexities of diagnosis, . . . Few laots are better recogniaed among 
medical men in this colony than that they have frequently seen remittent fever pUS 
Into yellow fever, or what they would have called yellow fever bad they not bwn 
checked by posaages aimilar to the foltowiug : " The prugre£> of inquiry has eatlrslj 
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wneetcd troe j-eUow fever from malnria." "T&etwo ngencies of yellow fever anil 
DXfsmal fever are entirely disttucl." . . We have lately bud uDiler liolioe in 

IhiB lorftlity the follokrinK varieties of fevar. partially coDcarrent or sequent : I, Sim- 
ple continued fever ; 3, ague; 3, remitleutfeviT; 4, mularial yellow fever ; 5, upeciflc 
yellow fever. 

In the same report, AsaiBtant Sur^^u Jnmcsou, of the 47th Begiment, J 
soys : " ' 

The enaefl in nhlch mntli alhumen, hemorrhage, yelloimeBS of tho skin, or hluok 
vomit were present, were returned as jeltow tevef. Those enses in which even iniper- 
feot remiaainn rould be observed, and in which the symptoms of blood-poisoning, were 
Ivm pronounced, and the urine vta free from albumen, were returned aa " remittent," 
and lliout having no appreciable paroxysmal tendency, and in which the symptoms 
were of still lean severity, as oontiiiaed fever. . . That the different forma of 

fever thu.t dedgnsted, even those returned aa continued fever, had a common mutftrlal 
origin, may be looked upon as certain, the tendency being for the cosee described aa 
remittent to pass Into oontinned, those of oDntinDsd into yellow fever, tud the lattar 
into ^ae. . . Quinine was fonnd to have no curative inflnence in tlio cases of 

malarial yellow fever in which it wnti tried. On the contrary, from my own obselYti- 
tiana and Ihoae of others, I should say its administration nggravateii the symptoms ; 
thus another method of dlBtingulBhing between thin molody and apecllio yellow fever 
proved iueScacions. — Appendix to " Enjjtieli Armv Medical Department Beport tor 
IStffl." 

The conftieioa into 'which these English army surgeons fell as regards 
the etiology anil diOerential diagnosis of malarial and yellow fevers is not 
Burpritdug, and is but a repetition of a mistake which has been made many 
times in regions where both of these ilieeasea are endemic, or where, from 
frequent importntion, yellow fever is looked upon as a disease of the 
countrj'. At the outset o( nearly every epidemic of yellow fever in owr 
soutltem rteaports, similar mistakes ivere formerly made, and this not by a 
few individuiUa but. by the profession generally. In New Orleans, for ex- 
ample, jiist before tlie acknowledgment ia generally made that yellow fever 
prevails, t^e weekly mortuary rei.ioits commonly rfiow a great increase In 
the number of deaths from malariid fevers. But when it is generally ad- 
mitted that the prevailing disease is yellow fever, the deaths from remittent 
lever, congestive fever, and pernicious fever fall off in a notable manner. 

Mild epidemics of yellow fever, baling a low rate of moiiaUty, are 
especially liable to be pronounced malarial fever. 

BiTenger-Feraud, whose scientific attainments and opportunities for 
the study of yellow fever, both in the French Antilles and on the coast of 
Africa, entitle his opinion to great weight, believes the fever known upon 
» islandfl of Gaudeloupe and Martinique as Ji-:vre injlammaloiiv, etc., 
■ be nothing more nor less than a mild form of yellow fever. He says : 

F nert^nly, for unprofessional persons, the firm inilammittiiirf is nliaoltitely dif- 
%nit fhim yellow fevt-r, fur the important reason, ns tiiey Kay, tlint In one recovery Is 
^rule, almiist ubsolate, whilst in the other, one-qunrter, If not one-half ot those at- 

This reason may appear sufficient for those who are not familiar 

b the MO^ of disease, but is 11 ss convincing to us V THa'. And if we admit, for 
mple, that there is between the two diseasi^s a simple difference of Intensity, the 
'Jon of great morlnlily on the one hand, and extreme benignity on tho other, no 
>r prevents tin- nnion of the two diseases in n single group. 

The (]jfBculties of diagnosis nri^e, not in the well-marked and Atal 
a of the disease, but in these mdder epidemics wliicb, when they occur 
among a creole population, are so easily confounded with other endemic 
or epidemic febrile disorders. It is doubtful whether these difficulties can 
*'h OTCrcome, by any amount of professional acumen, u2>on a simpte clinical 
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inspection of the cases, nml it will often be neceasary to tjike into consid- 
eration the facte relitting to tlie origin and progresa of an epidemic in order 
to arrive at a just conclusion as to ita etiology. 

If we turn from the yellow fever zone to the Eaat, we bIioU find that 
other forms of continued fever, which are endemic in the malaiious plains 
of India and elsewhere, are equall^yJie cause of confusion untl of differ- 
ences of opinion among phyaician?as regards questions of etiology and 
diagnosis. Thus Parkea says, in the "English Army Medical Report of 
1870" (Appendix, p. 239): "At the present time in India on opinion 
seems to be gaining ground that the prevalent notions about malaria re- 
quire to be reconsidei'ed ; that 'malaria' is much less common than is 
supposed ; and that the mising up of relapsing fever, Ij-plioid fever, and 
perhaps other specific fevers, with malarial diseases bos caused so much 
confusion that aU old observations should be thrown aside, anil the sub- 
ject again investigated from our present stand-point of diugnofiis of fevers." 

Russell, in a paper published in the "Transactions of the Epidemio- 
logical Society " (vol iv., p. 547), says : " The pjTesia of tiiie non-mala- 
rious typhoid often so closely resembles that of true malarious remittent 
fever, tlutt in India the diagnosis between these two diseases is fi-equently 
extremely difficult, and must be decided by other distinctions than the 
types of their pj-resiaa," 

Sir Joseph FajTer, in his Croonian lectures, says : " In typical cases of 
remitteJit the diagnosis is clear enough, but in many others it is difficult, 
if not imijoseible, for the chai-actera of the temperature curve vai-y so little 
that it is not possible to deduce fa-om them any certain differential points 
of diagnosis." 

By referring to the periodical bt«rature relating to'fevers, we shall find 
that the same confusion exists in our own countrj', and that the most 
diverse opinions ai-e entertained as regards the etiology of the endemic 
febrile disordei-a of a continued type. Tliese ai-e widely distiibuted, and 
present different aspects at diffei-ent times and places. As in India, they 
have in some instances rec-eived local names ; and, as in India, they are aU 
ascribed by some practitioners to the one cause, malaria. This is a very 
simple solution of the etiological problem, but can hardly be considered 
aaUsfactory or scientific, inasmuch as we do not even tnow what " malaria " 
is. But using the word as the name of a specific agent which producea 
that well-defined class of parosyamal fevers known aa intermit tents, we 
have to inquire what other morbid phenomena are produced by the same 
cause. 

And first let ua consider what tests we have for the recognition of the 
hypothetical agent malaria. 

The most marked characteristic of the fevers recognized everywhere as 
malarial, is inilicated by their name, intermittent. But it must be i-emem- 
bered that intermittence is not peculiar to malarial fevers. 

Sir Charles Murchison gives the following as the principal causes of 
intermitting or paroxysmal pyrexia : 

1. Malarious intermitting fever (true ague), 

2. Certain cases of typhoid or enteric fever, 

3. Certain caaea of relapsing fever. 
* 4. Pywmia. 

5. Fever from pent-up pus independent of pyrcmia. 

6. Fever from ulcerative carditis, with or without embolism. 

7. Tubercular fever. 

8. Fever from lymphadenoma. 
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0, Syphilitic feTer. 
10. Urinary intermitting fever. 
IL Hepatic intermitting fever. 
12. lutermitting fever from morphia. 

The remark is made that iu pjseniia the paroxysms, though often irreg- 
ular, are tit other times remarkflbly periodic. Uleerative eodocarditis now 
and then gives rise to an iutermitling fever which may recur dhily for 
weeks, or even for mouths. In lymphadenoma the paroxyHmH are usually 
quotidian, and may recur for weeks ; iu some instnucea tiiey are made up 
of three distiuct stages— of rigors, heat, nud sweating. The same author 
says : " Even the so-called coutioued fevers are moi-e or less remittent." ' 

Harley says : " One of tiie most general facta observed in reference fo 
enteric fever ifi the freqiient occurrence of intennittence in the pyrexial 
oonditiou."' Trousseau remarks that "ent«ric fever may simulate, at firsts 
intermittent fever." ' 
^ These authoritative statements, which might be greatly multiplied^ 

/ show that an Intermittent or remittent pjTexia cannot be taken by itself ^ 
I as evidence of malarial poisoning. 

V Wliattestjmse we then ¥ The present writer knows of none of uni- 
Tersal aj^lT^tion, unless the ciiratiyfi_Qower of the cinchona alkaloids be 
accepted as such a teat But, while it is very generally admitted by practi- 
tjouers iu malarious regions iu all parts of the world that these alkaloids 
cure malarial int«rmitt€nt fevers, even of the gravest type, it is also iu evi- 
dence tJjat they do not cure other fevers ascribed to malaria. We must 
therefore admit that this test is not reliable, or that the fevers which do 
not yield lo quinine have a different etiology from those which do. A 
thJi-d possibility worthy of consideration is, that the malarial fevers whidk 
do not yield to quinine are comphcated by oi^anic lesions, the result oi 
the action of the malarial poison, which require time for their restoration. 
Of course, any complication resulting from the action of a different specifia 
disease-poisou, removes the case at once from the category of strictly, 
malarial fevers. 

It is evident that the quinine test, which without doubt is of groit 
value even if we cannot accept it as a uiiivei-sal tj)uchstone for the diffep- 
, ential diagnosis of malarial fevers, must be applied with great caution. 
( For this remedy is of decided benefit iu the various forms of septic poison- 
ing, which, as pointed out by Murchison, often exhibit an intermittent 
pyrexia. J And also in certain ephemeral fevei's evidently not due to ma- 
laria, e.^, thermic fever. Moreover, there is always liability to error in 
ascribing to the remedy a recovery which may have taken place quite in- 
dependently of it i. Thus in mild cases of a specific continuetl fever of 
btiet duration, such as yellow fever, recovery occurs promptly, without 
1 medication. > But very many practitioners, when this disease pre- 
t the routine practice of giving quinine in every case of fever 
t into their hands, and these gentlemen often take great credit 
selves for having promptly cured their patients, wheu one familiair 
B natural history of the disease would say rather that the patient 
ft recovered in spite of the remedy. 

I( we have no test which enables us to decide definitely, under all cir- 
utances, whether a fever is or is not of inalaritd origin/lhei-e is at least 
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no difficulty io diagnoeing the typiciU intermittent (e^■ers,Jill which a. well- 
mai'ked paroxjam occurs daily or every second ilny ; ana we must insist 
that tJie prevalence of this form of fever, at least during certain seasons of 
the year, be taken as a test o( the presence of the kind of malaria at 
present under consideration, in any particular region. That other kinds 
of malaria may produce other forma of fcTcr is beyond question. Thus 
we hav6 a midaria o( yellow fever, and of influenza, and of cholera, etc. 
But the question h, whether this kind of malaria produces other forms of 
fever, and especially whether continueil fevers not curable by quinine are 
caused by this same malaria. 

It is evident that a systematic account of malarial diseases cannot be 
undertaken without a preliminary consideration of this question. The 
author, therefore, proposes to pass in review, in as brief a manner as is 
consistent with his purpose, the various diseases which have been ascribed 
to malaiia. 



Ephe: 



SRAL Fevers or Febricula. 



Ordinary intermittent, unless arrested by treatment, usually consists of a 
series of paroxysms, and when arrested there is a tendency to recurrence at 
certain stated intervals. Whether an ephemeral fever of a single paroxysm 
is a common result of the action of the same cause is open to question. 
We have ample evidence that ephememl fevers may occur in non-malarial 
localities fi-om a variety of causes. In malarious regions, however, it is 
quite the fashion to attribute every case of ephemeral fever to malaria 

Fayrer says : " A mild form of simple fever is of frequent occurrence 
in India, which ia due to oi-dinary causes, such as changes of tcTnperature, 
excesses in eating or drinking, fatigue, excitement, disordered secretion, or 
fimetional derangement of tlie abdominal viscera. It is most frequent in 
the hot seasons, but may occur at any time. When it hajipens in persons 
newly arrived in the countiy, it is probably frea fi-om any malarial taint, 
though the onset may resemble ordinary ague."' Most people soon after 
arrival in India are said to suffer from fever of this character, and as a 
general rule recovery occurs within a few days as a result of simple treat- 
ment, consisting in the administi-ation of an efficient purgative, diaphoretic 
medicine, tepid sponging, n restricted diet and rest. Similar attacks are 
quite common in the West Indies and in tropical and semi-tropical 
countries generally. That they are not due to malaria ia proved by tha 
fact that they occur in localities where true malarial fevers ai-e imknowu, 
at Bermuda for example ; that persons on shipboard, removed from any 
malarious iulluence, may be attacked ; and, in genei-al, that they may 
commonly be traced to the causes mentioned by.Fayrer, and occur quite oa 
commonly among the denizens of cities where intermittent fevers of local 
origin are rare, as among those residing in the country. 

In addition to the causes above mentioned itis probable that ephemeral 
fevers may result from the ingestion of septic material, not having specific 
characters, either in food or drink ; and ]>erhaps from putrefactive decom- 
jwaition in the alimentary canal, resulting fi-om the action of septic organ- 
isms upon food taken in excess of the requirements of the system and of 
the d^cetive capacity. 



'Sir Joseph F«yrer. M.D.. F.K.S., fie: On the CI lin Mb niid Fevers of India; bo- 
Ing the Crooiiinti LeL'turea daliverod at the Royal CoUegu of Pliyslclaiia iu March, 19S3, 
p. 105. London: J. & A. CharchlU. 18S2. 
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Again, there is reason for believing that ephemeral fevers may result 

* from the action of specific disease-poisons, such ns that of yellow fever or 
of dengiie, when indiriduals who liave but slight suscejitibility to these 
diseases come nithin the range of their epidemic preTaience ; or where the 
exposure hns been slight 



I CoNTDJTKD Fevers AscniBEU to 1L\i.uii,v. 

The nomenclature of diseasea recomniended by a joint committee ap- 
pointed by the Koyal College of Physii-ians of London (piibhshed in IHfiSt) 
includes Simple Continued Fever, with the definition, "continued fever 
having no spei^ific character." 

The same heading was included in the nomenclnture employed in the 
Quarterly Returns of Sick and Wounded used in the United States Army, 
prior to June 30, 1862. Subsequently to this date a new nomenclature 
was employed, iu which this heading no longer appeared, and in place 
of it was Dr. Woodward's newly coined term '■ Typbo-malarinl fever." Aa 
n result of this change the cases which had previously been diagnosed 
ns common continued fever, necessarily found a place under the headings 
"ty^oid fever," " typho-malarial fever," and "remittent fever." 

Woodwanl says, in his "Camp Diseases." publishe<l in 1863 : "Typho- 

larial fever is the characteristic camp fever of the army at the present 

le, and has been ao since the commencement of the wai-. Cases of or- 

t^hoid, tinattended with malarial phenomena, undoubtedly do 

Much more frequent are vialarialfeoers which in Iheir course assume 

^tontitnted form without, presenting the abdomiTial sijmplonts of irii". typhoid 

' 'oao and wilhovt exhibiting in fatal cnsen the rhamcterintic intesiinol lefion." 

We shall have occasion to speak of typho-malarial fever later. The 
"tons we wish to consider at present are : Whether there is a oommoii 

itinued fever not malarial or typhoid ; whether the cases of remittent 
fever which assume a continued form are projjerly ascribed to "malaria" 
in the first instance ; and if so, whether this is the only factor concerned 
in their etiology. 

According to Sloreheod " the common continuetl fever which occurs in 
many parte of India In the hot, dry months of the year, chiefly in April 
and iLiy, in its most aggravated form in recently arrived robust Europeans, 
often favored by intemperance and fatigue, also requires to be distinguished 
from remittent fever. ... If the attack be in a hot and non-mala- 
rious Bcasou, in a recently arrived European, and the febrile excitement be 
high and continued, there need 1>e no hesitation in considering the disease 
to be continued fever, not malarious remittent." ' Turning to another page 

the same volume, we find that the common continued fever to which 
irehead alludes is a fever of brief duration and that it really coi-i-esponds 
the ephemeral fevers or febricida of other authors. He says: "The 
Idest variety — ephemeral — may i>roeeed from any of the ordinary escit- 
utg causes wlucti have been mentioned, and tliontfli most common in un- 
seasoned Europeans, may occtu* in natives as well as in Europeans who 
have been some time resident in India. It consists of febrile sjTnptoms 
without local complication, commencing with chills, followe<l by reaction, 
and this by perspiration, and thus is removed in from twenty-four to thirty- 
nix hours, But the febrile reoction may continue for four or five days, 
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and then the term common continued fever is more correctly applied " (p. 
163). 

That the form of common continued fever here referred to is not due 
to malaria, eeema to be proved by the fact that it occui's where malarial 
fevers nre uiikuuwn. Thus, aeverid ^vrite^^ agree that mtdorial remittents 
and intermittenta are never met with as indigenous products of the Ber- 
mudas. But we learn from a report of AssiBtant-Surgeon Dou, of the Eng- 
gliBh Army, that continued fevers of brief duration are common. He says : 

Ah in the tropica »r<1 sab-tropica nil tlie world over vurions forma o( ronttnued 
fever aru met with at certain seasons of the year, so in Bermuiifi. During thu hotsea- 
Bon occur many cases of febricula and KJraple continued fever, wliich varj very mnoh 
Iioth in iuleiiaity, and duration of symptoms. . . . The " ountiutied forniB 
of fever in Bermuda raiv appear as mtrely edaggemtcd and lengthened (ebrlcular 
Bttacka, or in some coses be prolonged for ten or fifteen days, and in a few may be 
bUU further prolonged and owocialed with low, tjphus-llhe roDditions of the vital 
and intullectual functions. ... I mention these forms of fever in order that the 
enteric continued typo may nppenr la due relation to them, and also to show Ihnt it ii 
indeed a matter of no small dilflcnlty to draw a sharp acientlllc line, either in practice 
or theory, belweea the diSercnt forms of continued febrile disease as seen In such a 
climate aa that of Bermuda, Moreover, the various forms of continued fever are there 
Men ocourriug aide by aide, and apparently originating under precisely similar circum- 
stoQCea. ... I am reconliiig the experienoe oF all wlieii I slate that on a case ure- 
sentJDg itself, it la often exceedingly difficult to pronounce with any dejtree of certainty 
on the e:tact type, nhether in faut it may prove a eiinple continued case, or one which 
nltimately may be complioated with bowvL lesion.' 

As already stated, the fact that malarial remittents and intermit tents 
do not occur in Bermuda has been recorded by several writers- This evi- 
dence, therefore, relating to the prevalence of continued fevers of brief 
duration side by side nith an endemic enteric fever, is of very great value 
08 showing that these fevers are not malarial in their origin. In malarious 
regions, however, these continued fevers are very commonly ascribed to 
the action of malaria. Thus FajTer says ; 

Writers on Indian and tropical disease have described a form of continued fever 
liable, like remittent, to be modified by viBcenil com plication a, and lo liave a fatal ter- 
mination, post-mortem examination rcrcallng pathological changes of various degree* 
of importance. It is attribnl«d lo climatic causes, and the ciroiimxtances attending life 
In tropical and subtropical regions, such as heat, atmospheric vicissitudea, UrTftlrial 
emaniitiiMU, personal habits ; and no very distinct cliarocters differentiate it from ra- 
uittent when it liaa assumed n continued form. Tiriuing, Annesley, Martin, and 
Others refer to each a fever, and generally, I think, they regarded it as a variety of 
malarial fever, in which, perliaps, tlierc is little difference of opinion. But it is nece*- 
lary to diitinguish it from specifle contlnned fevers, with which it may be eonfoundsd. 
In typical caiei of remittent, tlie diagnosis is clear enough ; but in many others it ta 
difficult, if not impossible, for Oie cbaroclei* of the temperature curve vary %o Uttl» 
that ilia notposiiblo to deduce from them any certain differential points of diagnosis.' 

That those continued fever.q are due to " terrestrial emnnatinns," and 
therefore constitute "a variety of molariid fever" in the sense in whicli 
Twining, Annealey, and Martin would have used the word malarial, is quite 

Srobable ; but that they are due to the same malai-ia as that which pro- 
uces paludal intcrmittents and remittents is open to serious question. 
In the fii^t place, we would cJtll att«ntton to the fact that malarial 
fevers, properly so called, have a tendency to recur, whereas these contin- 
ued fevers of warm latitudes are genentUy known as acclimating fe^'era — 

t Report, lUeO, Appendix, p. 380. 
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t is to say, a Btranger is litely to suffer an attack soon after bis arriTal 
B the regions where they prevail ; but having suffered an attack he is ac- 
climated, and, to a ceitain extent, pi-otected from subsequent attacks. Thia 
protectiou, as a result of a single attack, is the rule in the cose of the spe- 
cific continued fevei-s, whereas an attack of malarial fever predisposes to a 
second attack. Tliis circumstance, and the fact that these fevers ore not 
cured by qmiiine, considered in connection with the evidence relating to 
their i»revaleuce in Bermuda, where true mnlariol fevers are unknown, seems 
to denionatrate conclusively that these fevers should be excluded from the 
category of malarial diseases. The question whether they are due to the 
action of the specific poison of typhoid we cannot stop to discuss ; but we 
venture the opinion that a certain proportion of these cases at least are 
abortive cases of typhoid. Others we believe to be due to poisoning by 
septic material of non-specific character. Others, still, ore due solely to 
the combined influence of heat, imprudence in diet, the use of spirituous 
liguoi's, excessive fatigue, etc. 

^^P Co^'TIN0ED RoirrTENT Feveiis. 

"When a remittent fever is complicated by serious visceral derange- 
ments, functional or inflammatorj'. it may continue, in spite of the admin- 
iatration of quinine, until these are relieved The comphoation may con- 
sist in a certain degree of gastritis, or gostro-enteritis, the coexistence of 
dysentery, or, more commonly, in serious derangement of the hepatic 
function. But when a remittent fever, not compHcated ui this way, resists 
the curative action of quinine and assumes a continued forra, the probabil- 
ity is tbat it was not a truly malarial remittent in the first instance, or that 
there is a second etiological factor to which the continued form ia due. 

Probably one of the most common mistakes in diagnosis, made in all 
parts of the world where malarial and enteric fevers are endemic, ia that 
of calling un attack of fever, belonging to the last -mentioned category, re- 
mittent. This arises from the tlifficulties attending a differential diagnosis 
at the outset, and from the fact that having once made a diagnosis of re- 
mittent, the physician, even if convinced Inter that a mistake has been 
mode, does not always feel willing to confess it. The case therefore ap- 
pears in the mortoLty returns if it prove fatal, or in the statistical reports 
of disea-se, if raade by on army or navy surgeon, as at first diagnosed. Quita | 

as fi'equeutly, perhaps, the physician remains convinced that his first diag- , 

□osis was correct, inasmuch as the fever was decidedly remittent in tv-pe I 

during the first week, and is puzzled to know why he did not succeed in 
arresting the progress of the disease by the free adjnin iatration of quinine. 
By referring to the literature of the subject he will find ample support for 
the view that remittent fevers are likely to assume a continued form, and 
that patients suffering from malarial fevers of a remittent or continued 
Kpe frequently fall into a typhoid condition. It is therefore not surprising 
that mistakes are frequently made, esiwoially when we remember that dur- 
ing the first week typhoid fever has a decidedly remittent character, quite 
independently of any malaiial complication,' and that the periodic fiuctua- 
tions of the pjTctic movement are still more pi-onounced when it occui-a in 
a malarial subject, i,e., one who has suffered frequent attacks of periodic 
fever. Moreover, there are undoubtedly cases of enteric fever of so mild 

• Bee Wilson : The Coutinuud Fuvera, p. I43i, Wood's Llbrnry, II 
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a form tbat all of the chnrocters commonly relied upon for ninJting a, diag- 
Doeifi are vrantiiig, and these ciisob of lyjihoid poisoning maj' be complicate'! 
by the moat decided evidences of niolai-ial poiBouing when the coso occurs 
in. a malariouB region, or in an indiridual who haa been recently exposed 
in 8uch a region. 

It ie also prettywell established that a non-specific continued fever may 
result from cKpoBure, in overcrowded and illy ventilated apartments, to 
the noxious emanationa given off from healthy hunum bodies— crowd poi- 
son — and from decomposing animal matters in cesspools, sewers, etc., the 
idio-malana of Dr. Edward Miller. This kind of malaria has been denom- 
inated dnic malaria, and there is no objection to this term, if we are at the 
same time permitted to qualify oui- viaiaria by the adjective pnlndaL But 
the objection is raised that tins implies that it originates only in swamps, 
which is not true. If, therefore, we admit the force of this objection we 
are reduced to the necessity of using the word malaria by itself to indicate 
the toxic agetit which produces the periodic fevers, and as this use of the 
term haa the precedence, and is generally adopted by medical authors, we 
must object to the indiscrimiuate use of the term which is now so largely 
made, especially in those portions of the United States where malarial dis- 
eases, properly so called, are comparatively rare. 

Evidently the term " ciric malaria " is open to the same objection as 
has been raised against " paludal malaria." This kind of bad air is not 
alone generated in crowded cities ; it may also be encountered in its most 
atrocious and concentrated form in country villages, and even in the hut 
of tlie agricultural laborer and in the dug-out of the mountaineer or miner. 

We shall now proceed to consider the facta relating to certain forms of 
continued fever commonly ascribed to the influence of malmia, and which 
are known by local names in various [mrts of the world. 

Naples Feveb. 

Dr. BorelU.'Profesaorof Medicine in the University of Naples, has given 
a very interesting account of this fever, which by many is ascribed to ma- 
laria. According to this author cases of true malarial infection, of well- 
pronounced type, are rare in the interior of Naples, whereas the so-called 
" Naples fever " prevails most extensively in the central portion of the city. 
The opinion is eiqjressed that typhoid infection is at the root of this form 
of infection, which exhibits every grade of violence from the mild and ab- 
breviated forms, to which the name febricula is given, to complete and rela- 
tively severe typhoid. In all of the varietiee inlermitlence is a symptom 
repeatedly observed. Dr. BoroUi says that if the febrile intermittence de- 
pended upon a malarious element, the salts of quinine ought to cure it 
rapidly, yet they invariably fiiil, and remarks further that : 

" in paludal infection, when the fever assumes a quotidian type, each 
fresh access almost invariably begins during the foi-enoou ; whereas in in- 
termittent ti-phoid, the tj-pe, although quotidinn, hiw an evening rhj-thm — 
that is to say, tlie exacerbation occurs in the afternoon or evening, so that 
that respect it resembles all those spurious intermittent fevers which 
3ompany the other diseoaca that I have mentioned " — tuberculosis, casft- 
B inflammation of the lungs, chronic inflammations of serous membranes, 
pyfemin, etc. We may remai-k that, in general, all forms of septic poi- 
soning give rise to fevers having an intermittent or remittent type. 

> Med. Times &Gu., Loud., July U, IBTS. 
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Soman Feveo. 



"NapleB fever" ia essentially typljoid, we oi-e aseurcl by two 
/ competeut autboritiea, Sullivau and Colin, tlmt "Houiau fever" is ii 
'■brictly malflrial fever. According to SidHvau, tjplioid fever is endemic at 
Naples, and eigLty-tive per cent, of the ca&ey wlncb occur in Boiue lU-e im- 
ported from that city, or from otlier Italian cities.' 

M. Colin, physician in chief of the French army, observed these fevera 
■ during Ihe French occupation of JRomc. In Lis treatise (" Des Fievres In- 
rmittentes "), published in Pttris in 1870, he saya : "During the time of 
r occupation of Itome, the summer remittent fevera constituted tlie first 
Bse of the annual endemo-epidemic. During sixteen years we were able 
verify the remarkable regidarity of the recurrence of the date of theii- 
:ploaiou ; tbe first cases appeared, almost at a Hxed day, toward July 
or Gth ; then tlie uiuuber of those admitted to hospital attained its 
'mum toward July 20th ; it maintained itself at this level until about 
let 20th, when a movement of decline occurred so rapid that at the 
r of thia month the remittent fevera became relatively rare ; and dur- 
g the mouth of September they were usually representsd by a few oases 
Uy, which were lost, so to speak, in the immense number of cases of 
^termitteut fever." Colin remarks that these fevers Etre not so corn- 
ton in the central part of the city as in the suburbs, and that soldiers 
^siding in Rome were more subject to attack during the second or 
d year of their stay than during the first. The types described are 
^nated "gastric," "bihoun," and "pernicious." The varieties of per- 
icious fever are included under eight heads, viz. : " Comatose, deliriant, 
LiBOnvulsive, algid, choleraic, icteric (hemorrhagic), diaphoretic, cardialgic, 
and syncopal." These names all indicate that the pernicious character de- 
pends upon an intense degree of poisoning, by which the central, or the 
l^ghonic nervous system is, as it were, overwhelmed. But our author 
adds to this hat two other forms of pernicious fever which be denominates 
solitary, meaning, I supjKise, that the cases do not occur in groups. These 
are caUed " summer and autumnal sub-continued fevers." In relation to 
these he remarks ; " From the preceding facts we ore forced to the follow- 
ing conclusions : Between the summer and autumnal sub-coutiuued per- 
nicious fever and typhoid fever there ia a symptomatic connection, such 
that it often defies all attem2)tri at differential diagnosis ; often, even, there 
is no occasion for a differential diagnosis, the liernicious remittent being 
identical, anatomically, with tj-phoid fever in a great number of cases." 

Sullivan, also, refere to a sub-continued fever as occurring in Eome, 
and is at considerable pains to establish a differential diagnosis between 
this form of fever and typhoid. He designates it " pernicious pseudo- 
typhoid " and speaks of it as the so-called " Boman fever." IVe conclude, 
then, that this is the " Boman fever " which travellers so much dread, and 
we take the liberty of doubting whether it is properly classed with strictly 
malaria) fevers, as Sullivan contends. We are rathei- inclined to the view 
taken by the learned Professor Bacelh, of Borne, who holds that "this 
fevRr may be a combinatiou of two elements, giving rise to a two-fold mor- 
bid process, to lesions of a twofold nature, coexisting in the same organ- 
S, one occasionally getting the better of the other. Although from the 
»de of invasion of the fever we might be inclined to suspect its double 

'Hed. T<meB&Qu., Lond., January 12, l&TQ. 
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origin, we Bhoiild Boon detect on careful esaniinntion, that one poison ia 
more pot«nt thou the other, and that ie always tlie typhoid, but not to 
Buch ail extent as nut to allow the molaiial element to peep tln-ough, es- 
pecinlly at the beginning and decline of the fever." In other words this 
would appear to be a, fever identical n-ith that which Woodward has desig- 
nated typho -malarial. 

M\LTA Fever, 

The raediciU officers of the Euglieh araiy stationed at Malta have de- 
ficribed a peculiar form of fever, which by some is attiibuted to raalaria. 
' similar fever prevails at Gibraltar. According to Professor MtLean, this 
a tvpho-malarial fever, but other observers fail to tind any evidence that 
is due to the same poison which produces specific enteric fever. Thus 
Professor Veale ' says : " That it ia not our enteric fever appears certain, 
from the fact that it has neither its clinical form, nor its mortality, nor its 
specific anatomical lesion ; that it is not malarial fever seems proved by its 
absolute resistance to quinine, by its protracted duration after removal of 
the sufferers from a malarial locality, as well as by itn different aspeot 
and progreea throughout" The following account of the disease is given 
by Veole ; 

9 cnmnieaceineiit mnj occrwloaallj htve some reiPmblnnce to mild quotldikn 
ague, but more fri^qufutly tlie iuvaiilau ia xo insidious tliat (he patient is uu]ible to 
menliou the dnj on nhicL hisiliiiesB begui. He n^uatlj' lirst eumplutis of a fcvltDg of 
liualtudc and drowsinHSH, nith eliglit hL-idache and loss of appetite. After a fow daja 
be perhaps thinks he it bilious ; he hu nausea, Bunetlmea even vomiting, and hit 
bo««lB are either costive or too loose. He seldom tuu rigors at this stage, but he ia 
chilly and feverish and he fevls that liia illueMi is increasing daj by day. His bead- 
ache grows worse and affocts Ills forehend especially ; his losailade and debility become 
ao great tliat be ceases lo take interest in anything ; he loses his appetite altogether', 
and throughout the wliolu day and nijiht he remains hot, thirsty, ill, and desponding. 
If the case is a mild one tliese symptoms decline after a variable period, rarely less 
thtui a week, more frequently exteudiug to two or three, and the patient fancies liim- 
self convalescent. Somelimea he leaves tbe hospital and goes to duty, but after a day 
or two he Auda his old symptoms ooming on again, his nausea or vomiting returns, with 
loss ot appetite tmd irregularity in the action of the bowels. Very frequently he now 
Buffers from one or two attacks of diarrli(i>a, and occanionally this assumes B dysenterio 
character, being attended with much tenesmus and tht^ posssge of mucn« moro or less 
tinged with blood. Sometimes he thinks he calclies cold, for he beuins to cough and 
has dying pains about iho chest ; and after a time it may be oliservad that his sputum 
is tinged with blood, or he may be seized. Bometimea very suddenly, with a pain tn his 
back or in one of liia limha, and this pnin holds him as if in a vi»e, it Is so severs. 
During all this time he has been losing DeBh steadily ; be has now become very, 
•nwmlc ; hie hair falls out : his spleen, and sometimes his liver also, become enlaiged 
and punftil ; and it is usually al this sUgo that, if a soldier, he Is invalided and 
sent lo England. 

If the case is a severe one, many or all of the preceding symptoms are aggravat«d. 
The headache becomps bo intense as to be scarcely endurable ; the drowEiness merge* 
into stupor and low muttering delirium : the prostration is extreme ; the lungs beo<nu 
greatly congested, and easily lake on a low form of inflammation ; there may b4 
epistoxis, or hemoptysis, sometimes very severe ; or there may be exhausting diarrhtea 
wilb occasional disclioraei of blood, either block or bright red : the pnin in the limbi 
may develop into very decided rheumatism, with effusion into the joints, eudacarditls, 
or other complications, and death may ensue at almost any period. 

When such podents reach yetley they present a very variable appearance. . . . 
Nearly always there is an increase in tJie sise of the spleen. ... He may bava 
dyspeptia, polpllatiou, pleurisy, epididymitis, or orchitis, together or in succession. 
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He neftrl? aliraif 8 has fsver, vith evening eincerbalions and moraing remlBsiong, nnd 
during the nighl and toward morning lie jierspirea most profuasly. Sucli perapira- 
lions, however, bring no relleC to liis sufferings. 

Professor Veals refers to the fact that a considerable proportion of 
these invalids wiio come to Netley from Malta and Gribraltar suffer from 
rheumatic affections ; but remarks, " these are not eases of ordinary rheu- 
matism. " ' 

It is eWdent that this " Malta feyer " is not a malarial fever, and this 
extended account of it may seem out of place in the present volume. 
Bnt the writer desires, before attempting to give a syatematic account of 
malarial diseases, proper!}' so-called, to ciUl attention to the various forms 
of pseudo-malarial fever wliich are most frequently ascribed to the action 
of the malai-iaJ poison. Aa regards the etiology of this " Malta fever," it 
would be [wesumptiious for the writer to att#mpt to solve the question when 
competent observers on the spot, and the medical officers of the Enghsh 
army at Netley, where many of the cases are sent for ti-eatment. Lave 
failed to agree, or to arrive at any definite conclusiol]. The remark may 
be permitted, however, that these cases in their clinical liistorj' and in the 
nature of the comphcations which occur— rheumatic affections, pleurisy, en- 
docanlitis. etc. — bear a striking resemblance to certain forms of ttepticiemia 
which result from the absorption of septic products from concealed sinuses, 
etc, after surgical injuries. The question presents itself whether septic 
organisms located in the alimentary canal, or possibly in the spleen or 
elsewhere, may not evolve jwisonoua products which are the immediate 
cause of the various morbid phenomena observed in these caaea 

Surgeon-Major Donaldson, of the English army, calls this Mdta fever 
" ficco-malarial fever," and concludes an instructive paper in which topo- 
graphical details are given, as follows : " On the whole, then, fieco-mala- 
rial fever may be supposed to be due to the constant inhalation of ema- 
nations from decomposing sewage, and to be complicated, in the majonty 
of cases, with the poison of marsh malaria." ' 

^^B ' MAuurnis Fever. 

We read in the appendix to the " English Army Medical Report for 
1871," p. 178, that "fever of a severe ami nnusual ti/pe suddenly ap- 
peared along the coast northward of the TJnguini River, and as a vessel had 
recenlhf put into D' Crbati from Port Louis, disabled with Mauritius fever, 
the sick crew being landed at the Civil Hospital, a panic induced the Gov- 
ernment to send down a Commission of Inquiry." 

The report of this Commission, aa recoiiicd by Partes, m the words of 
Dr. Catt*tl of the Tenth Hussars, is quite brief, and fewdetaila are given as 
to the character of the fever. The remark is made, however, that "the 
aj-mptoms were thoss of bilious remittent fever in the severe, ordinary re- 
mittent in the less severe cases. In the former, especially in persons de- 
preoaed by anxiety, or by alcoholism, the patient became h-mon-colored and 
died T/jilhin six days. In adjoining beds were the Port Louis sailors, who 
txhibiird exactly the same symptoms 03 these severe casenfrom L'nguiui." 

The idea of importation is set aside, notwithstanding the significant 
fitctfl to which we call attention by the use of italics in the above quota- 
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ticmB, and local causes are mentioned which are believed to be sufficient 
to account for the outbreak. As the Port Louis Biiilors were sick when 
landed, it ia evident that tUeir sickness cannot be nscribed to local causes, 
yet we read that their symptoms were exactly the same as those of the 
eevere cases from Uuguim. 

In the above -menUoned report the " Mauritius fever " ia only referred 
to by Dr. Cattell for the purpose of rejecting the theory, which had evi- 
denUy been advanced by some one, that the unusual outbreak wliich sud- 
denly appeared in the province of Natal, which is situated uyiou the east 
coast of Africa, could be ascribed to importation from Mauritius, an island 
in the Indian Ocean, about eighteen huudi*ed miles distant. If now we 
seek more definite information iu regard to this Maui-itius fever we slisll 
find that tlie importation hypothesis is not, uft«r oil, au improbable one. 

We find a very satisfactory account of this fever in Uie " Archives de 
m^ecine navale," tome 36, 1881, written by Dr. Pellerean, In this account 
we are informed that the opinion was generally entertained, prior to the 
year 1867, that malaria did not exist at MauriUns (ancient lie de Fi-ance), ' 
but that during this year it broke out as a violent epidemic. The author's 
researches, however, show that malarial fevers had prevailed for many years 
previously, but that they were of a remarkably benign character. Looking 
over the records from 1820 to 1858, Dr. Pellerean uscertained tliat cases 
had continually occurred of continued or remittent Ij'pe, the duration of 
which was from three to nine da3"B. There was at tlie outset a cliill— often 
wanting. The pulse was full and bounding, sometimes soft and compre^ 
uible. There was epigastric tenderness, cephalalgia and pain iu the liinba. 
A common character was a sub-icteric color of the skin. Excessively be- 
nign in its symptoms, this fever yielded ordinarily to an em eto cathartic 
foUowed by 0.05 to 0.1 gi-am. of sulphate of quiniue repeated two or 
three times in twenty-four hours. In a great number of cases when qui- 
nine was not administered the fever continued for some days, until the 
physician concluded to administer it It occurred among idl classeB of 
the population. 

There is very HtUe difficulty in recngnizinj:; this fever as the widely 
known " bilious I'emittent fever" of southern latitudes, although nohistofy 
of remissions is given. But, according to our author, the fever was npi 
always benign. Sometimes it resisted quinine and its duration was tluTM 
four, five, or even six weeks. Hemorrhages, though not frequent, were e(f 
coimtercd from time to time. This is a very meagre account upon wbicii 
to establish a dia^osis of typhoid. But we nre not pre])ared to assent tiO 
the supposition, which our author seems to have accepted without ques- 
tion, that these cases havjn<^ a duration of several weeks and which resisted 
quinine were the same in their etiologj- as the " benign " cases which were 
promptly cured by quinine. 

The violent and fatal epidemic of 1867, also, is supposed by our author 
to be due to the some causes which had produced the fevei-s prevailing 
prior to that date. But the remark is made : " The effects in 1867 were 
terrible, and so iinugual that the epidemic was ancrilied to ivifwrtalioii." 

After the epidemic an ioquii-j- was made which led to two official re- 
ports. One sustained the view that the epidemic was one of " malarial 
fever." The other ascribed it to " an incomprehensible mixtui-e of malarial 
fevei-8 and the fever of Bombay." According to one of the re]>orters, quoted 
by Pellerean, the fever manifested itself as follows : 

"Suddenness of attack; the patient fell suddenly ill when in perfect 
health, often after a full meal. 'J he akin became hot, the face red, the eyes 
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iiycclnil, the pulse mounted to 90 or 100, tfw skin bfcame i/eHow. the tongue 
dry and glasey ; perspii-atiou ahundant, accompanied by a cold bi-eath and 
exceeding]}- feeble pulae. Afterward followed intense prostration, with 
intolerable piiin in the back, loins, and region of the liver. The poor pa- 
tient, after twenty or thirty hours, died in a. state of collapse aimlhir to 
that of cholera. Anuiher chavwler of Ihigfisoer was its tendency to Tdapue, 
to occur at all seasions of the year, in dry, elevated localities, as well as ia 
those which were low and damp, and to be accurnpanietl by hemorrliages of 
all fort»." 

We have atiditional evidence that this " luolarial " fever of Mauritius 
was not identical with the endemic malaria] fevers of the region where it 
prevailed as an epidemic, in the account of Barat^ who stntee that an epi- 
demic arose in ItttiO ou the It^Iand of Rt^iiiiiou, which was supposed to 
have been "borne over by tlie wind from Mauritius. From April 7th 
to July 23d, 4,118 people, out of a population of 23,000, were attacked 
with the disease, and no other cause could he found for it, seeing that the 
state of the soil, and all other conditions that could exert any induence in 
its production, had remained unchanged." ' 

Who can doubt that tlxis epidemic of 1867 was due to a new etiological 
element which had been introduced into tins previously healthy island in 
the Indian Ocean? and who can help suspecting that the "unusual out- 
break " at Natal, which occurred the following year, was due to the same 
cause ; that the arrival of a ship from Port Louis, " disabled with Mauri- 
tius fever," bore a. very essentiid relation to this outbreak ? Or, who that is 
familiar with the clinical characters and mode of dissemination of yellow 
fever would hesitate to name this disease if the epidemic recorded had 
occurred in the West Indies instead of in tlie Indian Ocean ? 
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As in other parts of the world, so in the United States much confusion 
exists as to the etiology of endemic continued fevers not presenting the 
cliaracteristic features of well-delined enteric fever. This difference of 
opinion ia manifested, however, among those who contribute to our peri- 
odical hterature, rather than in the writings of our standard medical au- 
thors. Thus Dr. George B. Wood, in his " Practice of Medicine " (ninth 
edition), commences his article on enteric fever as follows : " This is a 
common febrile affection, presenting a considerable diversity of symptoms, 
yet having, hi general, a certain recognizable character, and probably con- 
stituting, in all its forma, one aud the same disease. It is the ordinary 
endemic fever of continental Europe, and of those portions of the United 
States where miasmatic or bilious fevera do not prevail, and is more or less 
mingled with the latter within their own special limits." On another page 
Dr. Wood says : "In some instances, the disease presents no other symptoms 
tljan those of a moderate fever, with the characteristic phenomena of a slight 
diarrhoea or tendency toward it, some meteorism of the abdomen, and per- 
haps a few rose-colored spots. The tongue remains soft, moist, and whitish 
throughout ; there is no vomiting, no considerable nervous disorder, no 
great prostration ; in fine, none of those peculiar symptoms usually de- 
nominated typlious. The disease runs its course in two or three weeks, 
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sometimes even in less time, diid tlien subsides spontaneously, leaving 
imjileasant effects. Such casi-s arc often mislaixn for miasmalic remillent, 
especially ns they not unfrequeutly uave a daily remission and exacerbation 
of the febrile symptoms." 

There can be no doubt tliat tliis mistake in diagnosis, which, according 
to Dr. Wood, was often made at the time be wrote — more than twenty-five 
years ago^is a very common one at the present day. notwithstanding the 
Tery definite statement of our highest medical authority, that a fever pre- 
senting the characters above given is enteric, and not malarial. Within 
the scope of the writer's personal observation, cases corresponding exactly 
with the description above given by Dr. Wood have been pronounced ma- 
larial by well-informed physicians, in and out of the army, in various parts 
of the country. 

It is true that the diagnosis is commonly made, not from a complete 
clinical history of a case, but during the first week of its progress, when 
an exact dii^nosis is, no doubt, in many instances impossible. 

We find a very good account of the way in which this error in diagno- 
sis commonly occurs in a paper on "Continued Fever in Southern Vir- 
ginia," contributed to the Vmjinia Medical Journal, by Dr. Gholson, of 
Greenville, Va., in 1857. 

In taking a rutroepoat of the medical htstory of Ihis region of Virginia for the 1i«t 
quarter of a centur;, ilie great, prominoot, BalivDt fact which arreata our atiention is 
tliH ohaDge whicli hu taken place in tlie profegslon in rtjfureucu to tlie nature, pathol- 
ogy, and treatment at our indigonoua terrrB. 

If It were said that at the commencement of tliii period there existed In the minds 
of tlie great mass of our phyRioians but one fever in Lower Vii^inla, and that bitlons 
fever, adeoting but one organ in the bod;, and that the liver, and requiring but one 
remedy, and that merourj, I fear that such a represantation ninBt be regarded more in 
the light of a true piclare tlian an amusing caricature. Not only every form and va- 
riety of our ordinary periodic fever, but almost every form aod variety of continued 
fever waa too often indiscriminately regarded and treated as bilious tevi^r. . . . 
Here, in Lower Virginia, tlie fever is of a lower grade, aiid frequently modifled tad 
masked by a feature of periodicity which is well calculated to mislead and suggest er- 
roneous and frequently fatal views of its character and treatmenL Sulphate of quinia 
in this fever has no curative power, and should never be administered except in oaws 
olearly complicated with periodic fever ; and this i» no easy matter to determine in the 
eartf/ period qf the ditfiitt. It is this faot which frequently makes this fever with ni 
more fatal than It would otherwise be. A physiciau is called to see a fever patient in 
this region, suffering from fever, headadie, ptun in tlie back, etc.. preceded by a chill; 
a tiliglil remission or anotlier chill is oliserved in a day or so, followed again by mora 
marked cerebro-apinal symptoms. Satislied now that this lit either a case of periodlo 
fever alone, or existing as a complication, he administers eSlcient doses of the quinine. 
feeling oonlident that the cerebral and nervouB symptoms will rather he relieved than 
aggravated bj the remedy. To his surprise, however, lie Hnds he is mistaken- Th* 
oerebral disturbance grows worse, while the fever continues. With the liope of un- 
maaking the fever and bringing out its intermittent or remittent feature, he now drawi 
blood, and immediately administers a controlling dose of quinine and opium. Yet the 
fever ^mutH. while the head is hot, and llie mind stupid or delirious. The patient to 
mnoh wotae, and he now begins to suspect, when too late, that it may be a ewe of am- 
tinued instead of periotlk fever. 

If now we turn to more recent authorities, we find that Wilson, in bis 
admirable "Treatise on the Continued Fevers," ' says in his article upon 
"Enteric or Typhoid Fevers:" 
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of enterie fever from ui etioli^cal ae nell as from a clinical sUuidpoint, thej will be 
found, I believe, to be mucJi more oummoii where the disease is endemio tbau hia 
usually been thought. The cases are partlj-dua to mild infection, or, to use sn expres- 
sion already emplojied in this work, in Epeaktng of other fevers, the Emallness of the 
dose of the fever-producing principle ; partly to an imperfect suBceptibllity on the part 
of the paliiiDt. 

In ft recent paper, " On the Mild Forma of Coutmued Fevei- wliich Pi'e- 
vftil in Waahington," ' Dr. W. W. JoimBton says ; 

The facta properly classifled and studied in their mutual relations lead inevitably 
lo the couclusion that there is no jUBtice, hat pogitiM error in afflnng the term " mtiUi- 
ruii " to nil lUf/iiUK irrtrf il/iiil>l/'il cvwv e/ coiUiatifd/erer, as is the habit in diagnosis 
whenever the moUdAt and typhoid disease appear side by side. 



^^P Typho-Malarial FE%'£a. 

This Unn, coined by Dr. Woodward in 1862, served a good purpose 
(luring our civil war, as under this heading a large number of cases of 
typhoid fever were included, which, in its absence fi'oin oui- nosological 
tables, would inevitably have fallen under the denomination "remittent 
fever." The term cannot, however, be sustained upon scientific grounds, 
for typhu-malarial fever is confessedly typhoid fever. "Woodward himself 
concedes that it does not designate a specific and distinct type of disease, 
but is simply a term which is conveniently applied to the compound forms 
of fever which result from the combined influence of the causes of mala- 
rious fevers and of tj-plioid fever.' 

The statement that typho-malarial fever is tj-phoid fever — the malarial 
complication is admitted — is supported by a consideration of the statis- 
tics relating to the diseases of our armies in the field, in garrison, and in 
hospital during the late war. The statistical data upon which the follow- 
iiig^ general summary is based will be found in the first medical volume of 
■j^The Medical and Surgical History of the War of the Rebellion." 
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The figures in tbe tables from which our geneml Bummarj has been 
made relate to the fiscal j'ear, which includea the period fi-om Juue 30th 
of one year to July 1st of the following year ; the data, therefore, under 
the heading 1662, for example, rekte to the last six mouths iu 1661 and 
the lirst six months in 18()2. The change in nomenclature, mode in 
accordance with the recommendation of a board of medical officers, of 
which Dr. Woodward was a member, took effect soon after the commence- 
nient of the fiscal year 1863, and it is quite apparent, from an inspection 
of the table, that the class of fevers previously known aa " common con- 
tinued fevei-s," Bubsequently fell into the group denominated typho- 
molarial. 

I'he broad fact which our table shows, is that the relative proportion of 
cases of typhoid fever diminished and the relative uiuiiber of cases of 
malarial fever iuoreased as the wai- progressed Thus, upon comparing the 
first two years nith the last two yeaiti we find that the sum of tho annual 
ratios is as follows : 

First tvo .veuB. Laet two jean. 



Malarial fevers 81.90 103.22 

This affords us a criterion for determining whether the group of fevers 
called, prior to 1863 " common continued fever," aud subsequently " typho- 
maliunal fever " are moi'e nearly aUied with true typhoid, or with the 
malarial fevers. Talcing, as above, the sum of the ratios for the first and 
laat two years of the war we obtain the following : 



Typho-malarial fever. . 



Evidently the causes which produced this group of fevers dimixushed 
as the war progressed, as did those which produced the fevers recognized 
as tj-]>hoid, while the relative proportion of cases of malarial fevers in- 
creased 

The etiological deduction is apparent, and the reasons for this increase 
of one class of fevers and decrease of another, ai-e not difficult of compre- 
hension. In the first place our armies moved southward aa the war pro- 
gressed, and came more within the Lnfiuence of the malarial poison. And 
perhaps this general movement southward, in which, however, the Army 
of the Potomac did not to any considerable esteiit participate, carried our 
troops, to some extent, outside of the endemic prevalence of enteric fevers. 
This, however, is open to question. In the second place, it is a generally 
recognized fact that exposure to malaria, aud attacks of maliuial fevers, not 
only do not confer immunity but predis{>ose to further attacks. The in- 
creased number of cases of malarial fevers is therefore accounted for. 

On Ihe other bond attacks, however mild, of the specific fevers, afford 
a certain protection. That this immunity applies to typhoid, as well as to 
yellow fever and to the eruptive fevei-s, there can be no doubt- B&rtlett ' 
especially dwells upon this point and advances evidence iu favor of the 
truth of the assertion here made. 

The history of armies in all ports of the world shows tiiat new leviee 
are especially subject to typhoid fever, and to the mild continued feTera 

f tha Fevtn of 
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30 ofton called by some other uaiiie, vrhUe seaaoned troops are to a large 
extent exempt from these disetujes. 

There is good authority for the belief that malarial fevei-s have n ten- 
dency to disappear ns couutries become more populous aud that they are 
Bupetseded to a certain est«iit by euteric fevers. The causea of this di- 
minished prevalence of malarial diseases iu regions which have been long 
under cultivation we shall have occasion to i-efer to hereafter. The in- 
creased prevalence of euteric fevers is not difficult tj) account for ; this, 
however, is a question outside of the scope of the present volume. But the 
inference, often made, that one class of fevers by a " ch:uige in tj-pe," has 
developed into the other, we must briefly refer to. We confess a general 
belief in evolution. We ai-e convinced than the animal and vegetable 
organisms which existed during the earlier stages of the earth's history 
were of the simplest kind, and that those of the present day, however com- 
plex in organization, are the direct descendants of these eai-ly and simple 
forma. But when we sec. as often happens, au indigenous plant displaced 
in a certain section of country by another plant of a different famuy, we 
do not infer that one has been evolved from the other. For example, since 
the buffalo has disappeared from the plains of Western Kansas, and set^ 
tlements have gradually extended westward, the Indi^^enoue " buSklo-grass " 
is being supplanted by a grass of more \-igorou3 growth, known locally as 
"blue-joint." West of a certain line the buffulo-grass occupies the terri- 
tor?, east of another line the blue-joint is almost the only native grass, 
while a broad margin between these lines is occupied by both, the buffalo- 
grass Itaving the ascendency on the west and the blue-Joint on the east, 
but the area of the former being constantly encraachecl upon by the lat- 
ter. So OB regards our two classes of fever. We are not satisfied that in- 
termediate forms exist between periodic and enteric fevers ; and when one 
class of fevers takes the place of another in a certain area we suspect that 
it is due to a substitution, resulting fi-om changed condiiious of soil, etc., 
of one morbific agent for another, rather than to a giadual h'ansition of 
the pathogenic characters of the morbific agent which first occupied the 
ground. We ailmit, however, the difficulty of diagnosis when the eSecta 
of both poisons are manifested iu the same individual 



PMou^^TAIS Feveo. 
Not having hod personal opportunities for observing the so-called 
"mountain fever," we shall not attempt to give an extended account of 
this disease, which is by some supposed to be due to malaria, but submit 
the following quotations from three very competent observers, which seem 
to estnblisli the fact tliat it is in truth a mild form of enteric fever. 

Dr. Roberts Bartholow, when an Assistant Surgeon iu the United States 
Army, had opportunities for studying this disease at Fort Bridger, Utah 
Territoi-j-. He says : 

Hountoiti fever la & terra appllucl to a (ona of dlseue said to he peculiar to the 
elevated rc^ons of the Rocky Mountains. ... As already iatimated, I consider 
tyyhalA fotnr aa oue of tUe (orma of the so-called mounlalu fever. Tvo tjpes of tli» 
■Nation are thorefore to be desDribed—the pvrlodlril and the contjpuod. It wilt be 
Mien farther on huw ihvae by certain local coiidllions are su much modified as to bs 
readily confouuded, and lo present so roniiy variations troin Ihe original type as to 
be considered an original diaeaee. The periodical coses were uHunlly romitteals or i{ua- 
tWas iutermitteots. Many of Uie latter, wlieu left to tlieiuselvea, early aasamed the 
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remittent type : oonsequenlly, remitteiit much more frequetillj- came under treatment. 
. . . Two cltuaea ot c>e«s occurred, diSeriiig only in iutensitj- ; tlie mild and the 
prart. The former, if left to the unaaslBted efforts ot natnre, after a variable duTAtion, 
gradually ceased, but manifested a dispoeitioD to relapt<e at uncertain intervals ; the lal- 
ter, however, tended to the continued tjpe, if not arrested by qulnla. and were nut 
eaaily diatiDgalehed from the typlioid cases, wlilch, during the early stnijes, were un- 
equivocally remittent. Tills is a fact with regard to the liehavior of typhoid at ooneid- 
erable elevations, heretofore observed— the occurrence of distinct remisKiuus, and It ia 
thld circumstance which, in my opinion, has oonfusud the diSereutinl diagntsta of the 
two affertions, creating the impreselon that they were forma of the same disease— 
"mountain fever." 

Tlie typhoid fever ot Utali has other peculiarities besides the occnrrence of reniis- 
sione. Hony of those general symptoms, so vharacteriatic. wore wanting— coma, tub- 
siiltia tendinum, muttering delirium, floRcitatio— but iu all were present some mental 
disturbance and stupor, cophnsis, epislaitis, gurgling on pressure over the ileocteoal 
valve, pea-green, watery atoola ; in two Instances the " rose siiota," and frequently the 
sudamiua and sonr-smelling perspirations. All the fatal ca»-s were subiuitted to » 
post-mortem examination and the cbaracturistio lesions of typhoid fever found.' 

ABaiatant Surgeon W. N. Gardner, U.S.A., has alao had opportunities 
for observing tbls Bo-called moautaiii fever. He saja : 

T^pfund ffrrr is the great scourge of the Mexican towns ; it occurs among the 
yonth and young adults of Iwth sexes, and is URunlly colnpUcatod with pneumonia. A 
form ot this fever, not materially different from the well-recognized type, is frequently 
met with among mountaineers and miners, called mooutaia fever ; i[i the only case in 
whichlhadauopporlunity of making an autopsy, Hound the usual lesions of typhoid.' 

Aedstant Surgeon Hoff, II.S.A., in a. paper contributed to the Amtr- 
imn Journal of the Medical Sciences (Januarj', 1880), arrives at the conclu- i 
sion that the eo-called " mountain fever" is a typlio-malflrial fever, or, in I 

other TTorda, t^hoid fever iu a malarial subject, or with n moltmal com- 
phcation. His conclusions ore stated as follows : 

1. The fever ot the Rocky Mountain region is a hybrid disease, the prominent 
features of which are typhoid, the modifying Intermittent \ it is, in fact, Ute typhft' 
malarial fever of Woodward. 

3. It appears during or after exposure incident to Held service, generally, thongh 
not necessarily, in late summer and early autumn, and seems to bear no relalioa to ty- 
phoid infection as now usually accepted by the profession. 

8. At its inception this disease manifests itself aa an Intermittent of quotidian. 
tertian, or other form; this stage Is followed lin almut two weeks) by the typhoid 
Stage, lasting in the neighborhood of four weeks. In wliich typical typhoid symptoms 
may be observed, modiBed to a greater or less degree by intermittent Indiuaiious. 

4. The pathological anatomy of the disease is that of typhoid fever. 

Surgeon Charles Smart, U.S.A., has also studied this fever at Fort 
Bridger. D. T., and at Camp Douglass, Utah, and has contributed a val- 
uable article to the hterature of the subject' 

This author differs from those above quoted as to the character and 
etiolog}' of tlie fever in question. According to him it is a " malarial re- 
mittent," and he believes it to result from the ingestion of "malarious 
waters," impregnated with malaria, not of local origin, but transported by 
the winds irom distant localities, and washed from the higher strata of the 
atmosphere by falling snow and rain. 

We cannot stop to discuns Uiis tlieory of causation, but would remark 
that we greatly doubt the malarial origin of a fever having the charsctets 



J 



IKTKODnOTIOM'. 25 

giTen, which occurs in winter, anil in a. region where intermittentB are not 
prevent, even during the auramer months. The peculiar characters of the 
disease as given hy Dr. tjmart ore : 

1. A primuTv atagt) of ooa, Ino, OF more weeks, dnriug wbicli (he individual is 
noro ur less opprKsaed by tho inliuouce of tlie i/MUriet tnorbi. 

2. Tbo duvelupment of ffvpr, more or Ihsb marked, and more or less rapid in ita 
course, with irregular remlsaiona, and much more mtintni depresBlau nnd miienular 
pnwtratiOQ than the palienl'B pulse and temperature would prepare the observer to find. 

y. A Ijphoid stage, marked by proatration, emaciatiou, low delirium, and coma- 

The present writer has seen numerous cases answering to this descrip- 
tion at Fort Walla ^yall3, W. T., and has been disposed to attribute them 
to the use of contaminated drinking-water. But he does not beheve that 
these cases of continued fever, which, as stated by Dr. Smai't, often pre- 
sent "irregular remissions," are properly ascribed to the poison wliich 
produces typical intermittents and remittents, and which ia known as 
malaria. 

Infantile Reihttent Fever. 

"This term has been apphed to enteric (ever as it occurs in children, 
for the reason that the pyrexia often assumes in them a distinctly remit- 
tent tyjie throughout the whole course of the attack " (Wilson '). 

" The in/anlite reniUlent of authors, so far as it is a distinct affection, 
is on example of simple irritative fever. Under tliat name, however, have 
been described several distinct diseases, resembling each other only in 
their febrile and remittent character, and in the circumstance of occur- 
ring in children. Gasti-itis, enteritis, mesenteric adenitis, hepatitis, tu- 
berculous disease of the lungs and bowels, and especiaily enteric or typhoid 
fever, have been confounded under the vague title of infantile remittent " 
(Wood '). 

^M Malaiual Dvsentebu 

I The victims of chi-onic malarial poisoning are especially susceptible to 
attacks of diarrhcea and dysentery, when the special causes of these 
diseases prevail ; and, on the other hand, an individual suffermg from an 
ftlvine llus is more subject than one in perfect health to the action of the 
malarial poison. But that diarrhoea or dysentery are to be included 
among the direct manifestations of the action of malaria is verj- question- 
able. Diarrhcea and non-specific dysentery no doubt may occur as second- 
ary results of malarial poisoning ; but in thin case it is not the malaria, 
but the local congestions and general debiUty of the digestive organs re- 
sulting from its continued action which gives rise to the flux ; the 
immediate cause being, commonly, the presence of irritating material in 
the priinix vi'js resulting from the imperfect digestion of food, or the 
presence of vitiated secretions. 

That there is a specific dysentery, having a specific cause, is generally 
admitted by medical authorities ; and, as in the case of enteric fever, this 
disease often occupies the same territory during its epidemic prevalence 
as that occupied by malarial fevers. Or it may exist as an endemic dis- 
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ease side by eida mth these fevers. The same general causes, beat, 
moisture, and oi^anic matter undetgoiiig decay, seeiu to be favorable to 
the production of the special malaria wliich pi-oduces dysenterj' as well as 
of that which produces iutermitteut fever. But it dues uot follow froui this 
that the specific cause of the two forms of disease is the same. 

ProfesBor McLean, in his article ou dysentery in EejTiokla' " System of 
Mediciue," aaya: "For njy own part, I believe dysenterj' to be caused 
by the actiou on the blood of a poison having a peculiar afiiiiity for 
the glandular structures of the large iutestiue. Tliis poison I believe 
to be a uinliuia geuerated iu the soil hy the decomposition of organic 
matter. " 

Here the word malaiia is evidently not used iu its restricted signifi- 
cation, and we are reaily to admit with Professor McLean that there is a 
malaria of dyaeuter^-. We believe ^so iu a malaria of enteric fever, and 
in a malaria of yellow fever. But according to our view, these special 
kinds of malaria are essentially different from Ike malaria of intermittent 
fever, which is by common consent " malaria." The word is used in its 
restricted sense, as an adjective, in the article above I'eferred to, where our 
author sa3-s ; " In the malarial form, the course of the disease partakes of 
the periodic nature of the complication." 

Pi-ofesBor Aitken is perhaps the strongest supporter of the view that 
dysentery and the malai'iid fevers are due to the same cause, and for the 
sake of stating fairly both sides of tliis question we quote from him 
quite fully. 

It may be stated as n general propoBition that tliere is no couatrj wliere jnlud&l 
fever exists iu which dveenteryis not nil eudemic nod prevailing diB«as«. In the 
East aud West IiidieB, iu China, the loniou Islands. Gil)raltar, Malta, the CBnadns. 
Eollaad, tlie coasu of Alricik, at well u in manj diOerenC parts ot Frantra, of tlid 
PeniiiBulB, of Ike continent of Amorico, and ot the eastprn parts ot Great Britain, the 
prevalence ot iutermitteut or romiltent fevers and of dysentery is notorloiiB. 

This conueotion is so intlmale lliKl a glvou ULiuitH.-r ot persona Iwiug eicposed to the 
action of paludal mlaamBta, as, for example, a boat's crew sent ashore in a tropical 
climat«, the probabilitieB are that ot the men returning on hoard, part will be seised 
with dysentery and part with remittent fBver. 

Paludal fever and dysentery, moreover, are not only conjoined in locality, but 
they often coexist, precede, or follon each other in the same individual, so that the 
fever frequently ends In dysentery, and the dysentery in remittent fever. This proof 
of the common nature of these diseasesis corroborated by every writer of any celebrity, 
and more especially by those who hare detailed the diseases of our armk'ii. But dyi- 
eatery also prevails where there is uo other evideuce of the presence ot malaria. ' 

Vfe must confess that for us the last sentence in the above quotation 
has greater significance than all that precedes it. That malaria should be 
evolved in regions outside of the endemic prevaleocc of malarial diseases, 
iu such amount as to produce serious and often fatal disease, and yet uot 
manifest its presence by producing attacks of intermittent fever among those 
exposed to its inlluence. we cannot believe. But Profe»)or Aitken remarks : 
" Nevertheless, the eridence in favor of malaria being the common, thoucli 
probably not the sole cause of dysentery, appears to be so much the 
stronger." We can see no good reason for assuming tliat epidemic dysen- 
tery is due to a difierent cause when it occurs withiu or without the riuige 
of any particular endemic disease ; and, as we have already remarked, we 
admit uie probabiUty that a nouspecific dysentery may occur as a second- 
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J result of malarial poisoning, aud also from other causes quite inde- 

mdent of malaria. 
Following the course heretofore adopted in thia Ixtkodciction of quot- 
ing freely from authorities rather than that of assuming to be au author- 
ial we quote in exieneo from Woodward ' with reference to this point : 






The opinion ILat the poison, whatuvur it b<.>, irhich causes, tlie intermittent anil re- 
ttent fevara is capible ot acting u|iuii tlie int«BtineB under certain circomstaiices and 
producing diarrhoia and dysentuj'}' Las betu oicpreBstfd by many subsequent wiiten 
_^n malaria and the matBtial fevers, ne for example, by Suuuit, Totunier, Begin, Hod- 
fsloiiQ, Hacculloch, Moiigellaz, Boudiu, and Barlcer. Even those who, like Qriusinger 
and Uerta, have been uawilling to oommit thenDwlTea to thiH llieory of oausation, tes- 
tify to the freiineui^y with whlub dysentery and other fltizea occur in malarial regioiu, 
especially during the prevalence a! the periodic feverli. 

It would be easy to multiply examples o( the epidemic and endemic occurrenoe of 
dyseulery in association with intermittent and remitlent fevers in various ports at En- 
rope. ... la tropical regions dysentery is not only more prevalent and more fatal 
than in temperate latitudes, but it la very much more freiiuently associated with the 
periodical fevers. It is, moreover, especially apt to prevail in those districts in which 
these fevers are endemio. and at the time of year wlieu tUey ore most frequent aud 
fktal. These circumstances have not unnaturally led inauy physicians who have ob- 
served and described tropicnl diseases to embrace the opinion that the malaria which 
produces the fevers is also capable of giving rise to dysentery, and that a part at least 
of the tropical dysenteries are due to this cause, . ■ . But tliis view appears, after 
all, to have been based upon an inoomplele view of the facts. While it is true that 
dysentery often prevails In malarial districts along with the malarial fevers, it is also 
trne that It occurs where thuau fevers are almost or quite unknown, and that in same 
districts in which they are endemic dysentery is rare. . , . 

Colin' has receutly attempted to prove that it is the use for drinking pnrpoiei of 
the water, impregnated with decomposing orgaoio matters, which is so often found in 
marshy regions, that oauses the intestinal catarrhs and dysenteries which occur in lliese 
districts, while the malarial fevers ore tiie rtault of aerial emanatious. Tliis sngges- 
tion, if true, would aFford an explanation of many facta, especially in military expe- 
rience, which are more difficult of explanation ; but I am not satisfied tliat the argu- 
ment by which it is supported does Tuore than give it a certain air of probability as an 
lugenious hypothesis, and this hypothi'sis, it must be admitted, is liardly consistent 
with the (acts to be presently brougiit torivard with regard to the distiibtilton of dys- 
entery in tim-j of peace mong the civU population of the United Btates. Nevertheless, 
it cannot be doubted that when the causes of dysentery act either upon a civil popula- 
tion or an army, thoau individuala whose resietiag powers are diminished by debtlitat- 
Ii^ constitutional conditions of any Icind are especially prone to become victims, and 
in these coses the ordinary symptom:! of dysentery are often complicated by phenomena 
resulting from the other morliid influences, whatever they may 1«. When the debill- 
tuing iuduence is malaria, whether expressed merely by the constitutional cachexia 
whieli may be deiorihed as chronic malorial poisoning, or by the actual existence of 
intarmiltenl or remittent fevers, the ordinory conrae of dysentery la complicated by 
phanomena belonging to the malarial disease. 

During the war this complication was even more frequently observed than pre- 
Tionsly, because the great armies, moved suddenly from the Northern States into Uie 
malarial I'pgions of the South, were exposed simultaneously to malarial inllnences aud 
to the causes of dysentery. In the resulting compound, or hybrid forms of diseose, 
the symptoms resulting from each cause often appeared together in the same Indi- 
ridnal from the beginning of the case to lis end. Sometimes, however, dysentery, 
either by ileelf or as a sequel of dinrrhojo, appeared as a primary disorder, isauming 
sabsequently a periodla form, either as to the flnx itself or os to the accompanying 
fever ; or ague or remittent fever made Its appearance during convalescence from dys- 
entery, or after it had become ohranio. In other cases the periodic fevers were the 
primary morbid condition, and dysentery atone, or preceded by diorrbiBB, set In only 
*' the heolth had been broken down by long-continued ague or after remittent 
~ firet been developed. Lastly, in yet otlier oases the malarial influenc« mani- 
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fested itself hy the production of chronic malarial poisoning ; the resulting cachexia, 
whether existing by itself or associated with the mild scorbutic taint which was so 
widely spread among our troops, especially after the firdt year of the war, undoubtedly 
appeared to favor the development of dysentery as it did of diarrhoea. The subjects 
of this cachexia seemed less able to resist the causes of the disease than healthy men, 
and when once developed in them dysentery, even in its simple catarrhal forms, was 
more apt to become chronic and to prove fatal 

Having now passed in review certain forms of disease which we believe 
are improperly ascribed to malaria, we may proceed to inquire more par- 
ticularly as regards the nature and effects of this morbific agent 
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DEmnnos. — An nnknowu poison, of telluric origin, the cause of the 
iriotlic fevers. 

have seen in the Intboductios to this volume that periodicity is 
not peculiar to malarial fevers. Nevertheless the periodic fevers, under 
which title we include the various tjitee of intermittent and of remittent 
fever, are so well defined. as a class and so widely known that there is no 
ambiguity in our definition. 

A poison which is only kuown by its effects la necessarily a hypotheti- 
cal suhsbince, and there ore not wonting those who deny altogether the 
existence of such an entity as ntalaria, and who would account for the dis- 

lera commonly ascribed to the action of this poison by the suppositioa 

(t they are due to immaterial causes, such us refrigeration, electricity. 

We shall see as we proceed that this manner of accounting for the 
'morbid phenomena known as iut«rmitte!it aud remittent fever is entirely 
insnCdcient and unsatisfactory, and that the genei-al belief in a uiateri^ 
agent as the cuuse of these phenomena has a most substantial foundation. 

It would be idle to spend time in combatuig the various vagaiies of 
medical philosophers who have attempted to account for the occurrence of 
these periodic fevers independently of the action of any material substance 
introduced into the boily of the individual nSected — infecled. The modern 
* tUef that there Is a materid agent is indicated by the use of the term 
jiafectious diseases," as npphed to these and other diseases l>eHeTcd to lie 
to a specific cause, or infecting agent introduced from without 

Among the various attempts which have been made to account for the 

)logy of the pericolic fevers upon a different hyiwthesia we may mention 
the following : 

Hippocrates attributed tertians and quotidians to a superabundance of 
bile in the prinuE uioi, and quotidians to atrahile. Qalon referred quotid- 
ians to an alteration of the pituita, tertians to that of the bile, and quar- 
tans to putrescence of tlie atrabile. The atomists said toit quartans were 
the result of an obstruction occasioned by the minutest atoms, tertians by 
those a httle larger, and quotidians by the largest ; Darwin attributed the 
phenomena of intermittence to the nutritive movement of composition and ■ 
decomposition and the periodical recurrence of waking and sleep ; Borelli, J 
to an irritation of the nencs of the bmiu, and of the fibres of the heari^ J 
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occasioned by an acidity or an acrimony developed in the nervoua fluid ; 
Werlhof referred it to the periodical movement of the earth ; Aleod and 
others attribute it to iuuar influence and to the alternate action of day and 
night ; B.iilly endeavors to show that moriaid intermittence ie occasioned 
by the diurnal change in the position of the human body, from the upright 
to the recumbent position and the reverse (>IaiIlot,' quoted fi'om Bartlett). 

According to Armand, the thermo-aud eleotro-liygro metric phenomena 
of the atmosphere, by their combined action, their intensity and change- 
ability, constitute the remote causes of fever, while the immediate causes lie 
in the changes produced in the entire organism, and especially in the ner- 
vous system, under these influences (Hertz). 

Dr. Oldham," of the Bengal Medical Service, lias wrilten a book to 
prove that malaria as n specific poison does not exist, but that the diseases 
attributed to it are produced by chill, or sudden abstraction of animal 
heat According to his view, the extreme susceptibility to cold, which ia 
caused by long-continued exposure to great heat, intensifies tlie predispo- 
sition to these diseases, thus cansing tlieir greater prevalence in hot cli- 
mates. In cool climates, acconling to this ttieorj% the powerfully chilling 
influence of damp is necessary for the development of the so called ma- 
larial fevers. In such cUraates, accordingly, they rarely occur except in 
humid and marshy spots. Dr. Munro,' Deputy Surgeon-General of the 
Enghsh Army, cWms priority in enunciating this view, having in a report 
published in 1KG2 said that he did not believe in the existence of mala- 
rious poison, but was convinced that fevers called malarious dei^endnl 
upon caiiaea produced l)y rapid altei-ations of temperature acting upon 
the sympathetic nervous system. 

The answer to all of these hj-potheses is included in our definition. 
The cause of the periodic fevers — malaria — in of Iflluric origin. The evi- 
dence in favor of this assertion would fill volumes, and is beyond question. 
Those who go to sea in ships escape these fevere, in the latitudes where 
they prevail, until they approach the land. In tropical regions those who 
remain on board a vessel anchored at some distance from the shore re- 
main in good health, while the boat-parlies, sent ashore for pi-ovisions, etc,, 
fall sick with tke/i:vers of the cnujihy. We have African fevers, PaniimR 
fever, Bengal fever, et<'-, but who ever heard of Indian Ocean feverB, or 
Mediterranean fevers, or Gulf fevers? Any explanation, then, which attrib- 
utes these fevers to general causes, the action of which is inilcpeudent of 
locality, must be rejected. 

And, for the same reason, we are nnahle to admit that changes origi> 
nafing within the human body can be the primarj- cause of tiiese diseases 
The explanations of Galen and of Hippocrates, however, are more tenable 
than those of the modem philosophers who ascribe malarial fevers to lunar 
influence, diurnal cLanges in the position of the human body, refrigwar 
tion, etc ; for we might admit such changes as they refer to, in the fluids 
which find their way into the privue vim, oa immediate or secondajy 
causes, induced by a primary cause from without — the telluric poison 
which we call malaria. 

I Traits dps Fi4vres Inlennittenteg, 

'C. F. Oldham, M.R.CP.E., clc. : What i« Malarii ? London, 16T1. 
■ RemarkB upon MularlouB Fevers. <]lc. Report English Attaj Hedlcal Department, 
1BT2, AppenUii, p. 200. 




MODE OF ISPEOTION, OK INTOXICATION (?), 

The malarial (liaeases (U'e included by Liebermeister in liis group of 
" Infectious DiseaseB," which, according to his definition, originate through 
the infection of the 8yat«m with certain peculiar poisonous mutters, which 
Bre mainly distinguished from the ordinary poisoos by the fact that they 
can reproduce themeelvea under favoring conditions to an endless degree. 
They also fall witluu the eub-group of " miasmatic infectious diseases," in 
whidi the poison deoefopa Ut:elf externally ; ita reception into a higher or- 
ganism not being necessary to its reproduction.' 

Now to admit that the malnnal poison reproduces itself external to the 
body would be to concede, at the outset, that it is a living germ. This 
we are not prepared to do, and consequently place at the head of this 
chapter, " Mdle of Infection or Intoxication {?)." 

There can be no question as to the manner in which malarial poison- 
ing usually occurs. The term malaria indicates the usual belief that it is 
due to contamination of the atmosphere — bad air ; and a multitude of 
fact-s support this belief. A brief exposure in such a contaminated atmos- 
phere, in intensely malarious regions, is often sufficient to produce poison- 
ing of the most serious character ; oncl it is well established that in such 
regions the atmosphere is more highly charged with malaria at night than 
during the daytime ; that the poison is more intense near the ground than 
at a httle elevation above the surface from which it is evolved ; that it may 
be carried by the winds from the locality where it is produced, etc 

The fact that poisoning, in any disease, results from the i-espiration of 
an infectfid atmosphere cannot, however, be taken as evidence tliat the 
poison is not particulate, or that it effects an entrance by way of the lungs. 
The air is, to a certain extent, purified of the iloating particles suspended 
id it before it reaches the lungs, by the deposition of these particles upon 
the moist mucous membrane of the anterior and posterior nares, which 
Beems to be especially adapted for this purpose. 'When these particles are 
comparstivety large and dark-colored, we may easily have ocular evidence 
of the efScieucy of this apparatus for purifj-ing tlie air before it passes to 
the lungs. As, for example, when one uses a pocket-handkerchief after 
having respired, for a short time, an atmosphere charged with minute par- 
ticles of carboD-amoke. Particles of all kinds arrested in this manner find 
their vrny, in part at least, to the stomach, and there can be httle doubt 
that disease-germs contained in the atmosphere might thus gain access to 
the intestine. 

The possibility of the absorption of the malarial poison through the 
skin cannot be douied, but we have no evidence relating to this mode of 

' Introduction to Zlemsten'g Cjclopecdia, Amerlcim edition, vol, i. 
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infection, wliich at all events must be of trifliug importance as compared 
with the effecta of respiring a malarious atmoaiihere. 

The question whether malarial poisoniug may result from the drinking 
of surface-water in malarious regions is one of great importance, and one 
wliich of late years has receifed considerable attention. 

It is weU-eBtabhshed that enteric fever and certain alvine fluxes may 
result from the use of contaminated drinking-'water. And in the cose of 
the former disease we know that even -vtry great dilution does not destroy 
the infectious properties of the contaminated water ; e.g., in those casea 
where it has been used to wash vessels in which milk was placed, and in 
wliich typhoid fever has resulted from drinking this. 

That fevers having an intermittent or remittent character may also be 
produced in the same way cannot bo doubted. But we have already seen, 
in the Introduction to the present volume, that enteric fever frequently 
presentti these characters ; tliat in this case the difTereutial diagnosis from 
malarial fevers presents great difficulties ; and that in many parls of the 
world fevers of this character are attributed, without question, to malaria. 
"We therefore feel inclined to accept the evidence with a p^'eat deal of cau- 
tion. Moreover, we think that considerable weight should be accorded to 
the negative evidence. It would seem that if this mode of infection occurs 
at all, it should occur frequently, and in that case that it would be more 
generally recognized. From what has been said in the Introduction, it will 
be seen that we cannot accept evidence relating to the production of 
"malarial diarrhoea," or "malarial dyaenteiy," or '■ mountain fever," or 
" continued remittent fever," or " typho-molanal fever " in any of its forms. 

If maloi-ial diseases are produced at all by the ingestion of " maloiioua 
waters " we have reason to expect that typical intermittents will be so pro- 
duced. And OS there may be some question as to the etiologj- of con- 
tinued or pernicious remittents, we are justified in demanding that these 
be excluded in the consideration of this question. 

Dr. Farkes was the strongest advocate of the view that malarial fevers 
may result in the way indicated. His opinion is entitled to the greatest 
consideration. But we would remark that the facts adduced in support 
of this opinion did not come under his personal observation and ore in 
graat part drawn from the reports of English physicians practising in 
^dia, where, as he himself says : " At the present time in India the 
opinion seems to be gaining giound that the prevalent notions about 
malaria require to be reconsidered ; tliat ' malaiia ' is much less commoo 
than is supposed, and that the mixing up of relapsing fever, typhoid feTAl, 
and perhaps other specific fevers mth malarious diseases has caused M) 
muck confusion that all old observations should bo thi'own aside." ' 

Much of the evidence presented by Parkes in his " Practical Hygiene" 
is so vague as to the nature of the fever produced by drinking surfocfr 
water that we can accord it but little weight. Thus, we read that " it haft 
been a very geneild belief among the inhabitants of marshy countries that 
the water could produce fever." 

"Heniy Marshall says that the Singhalese attribute fevers to impure 
water, especially if elepliants or buffaloes have been washing in it, and It 
ia to be presumed that he referred to peiiodical fevers." 

" It is stated by Mr. Bettington, of the Madms Civil Serrice, that it is 
notorious that the water produces fever and affections of the spleen. The 
essay by this gcutiemau gives, indeed, some extremely strong evidence on 



' Report Englbh Army Medicftl Deptrtmeot. 18T0, Appendix, p. 830. 
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this point He refers to viKages placed under the same conditiona as to 
marsh air, but in some of which J'evera are prevaleut, in others not ; the 
only difference is, that the latter are supplied with pure water, the former 
witJi marsh- or nullah-water full of Tegetable ddbris." 

" Auother -village (Tamhatz) was also ' notoriously unhealthy ; ' a well was 
dug and the inhabitants became healthy." 

"At Sheeruesa the use of the ditch-water, which is highly impure 
with vegetable debris, hns been also considered to be cue of the chief 
causes of the extraordinarj- insalubrity." ' 

Cases of this kind might be multijilied indefinitely. It is generally 
admitted that n contaminated water-supiily is a common cause of insalu- 
brity. Colin has suggested that when intermittent fever prevails more 
extensively among those who drink impure water, than among others 
similarly bituated who use pure water, it may be the result, simply, of 
greater susceptibility to the influence of the malarial poison present in the 
air among those whose health has been affected by the use of impure 

With his usual fairness Porkes quotes the opinion of the author last 
referred to, as follows ; • 

" Professor Colin, of the Val de Grace, who is so well known for his 
researches on intermittent fever, is also inohned to question the production 
of paroxysmal fevers by naarsh-water. He cites numerous cases in Algiers 
and Italy, where impure marsh-water gave rise to indigestion, diarrhuia, 
and dysentery, but in no case to intermittent fever, and in all his obser\-a- 
tioDB be had never met witli an instance of such an origin of ague." 

That B pernicious xfptic fever may result in rabbits from the introduc- 
tion beneath their akin of water contaminated with organic matter and 
septic organisms, is shown by the following experiments made by the writer 
in New Orleans during the auiiuuer of 1880 :' 

Experiment So. 13. 

liatbUJf'' 13.— Ocloher Tth, a.m., injeclod into right flank 1.35 c.o. of water 
ahokeo np with a little material scraped from ^fae surface of gutter-mnd in front of m; 
laljoratory (corner of GraTiBr nud Rampart Streets, New Orleaua), I f.m., teinperaturu 
ll«'; 6p.m., 107". October 0th, 8.aOA,«., 100°; 1 P.M., lOfl" i 6p,u.,10D'. Oclobet 
10th, 9. A.M., found dead. Post-mortem examination Bhows diffuEie eel !n litis and gan- 
■[renona ■loii^jliing of the integument and aubjacent tissues of the right side of tlie bell/. 
Svextenalre hua been this sloughing that tliu intaatinea are exposed. A very oITea- 
sive odor of patrufactioa is given olT from the gaugrenaos tissues. The rabbit ntusl 
have died early in Ilie oight, mid was bo offensive that do further eximiiiiatimi viaa 

Eiprrimenl No. 20. 

flnM;/ Jf.>. 18.— October 18th, injected into cellular tissue 2 c.o. of water to which had 
been added. October 10th, surface mud from artiBclai marsh No. '2. Tills hod been 
siiaken np in a ten-tabo and then allowed to stand until (he date of the injecllon. 
TemperMure: 1.80 p.m., 104"; 6 p.m., 103.8'. October lOth, 8.30 a in.. lOB"; 1 P.m., 
100 -. 5.30 P.M.. 106'. October SCtlk. 8.30 a.u., lOO.!)" ; 1 p.m., dead Post-mortem 
examiDition immediately. Diffuse cellulitis extending from point of injeetiau. Bloody 
serum from cellular lis)<ne gwarma with bacteria {B. trrmo, hocilti, miorocooci). Liver 
wclgha ZM grain*, congested. No organisms recognized tn scrapliiga from [rcshli out 
surfaoe of liver, in blood from heart, or iu spleen pulp. Liver contains much fat. 
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Experiment Jf'/. 34. 

Sabbit No. IS.— A full-grown mule. November IBth, II A.M., injected 1.26 c.c. of 
TTsler ebaken up with tartace Blime Bcriped from the gutteT^mud in front of laborator;. 
5.30 P.M., t*>nii>eratQre lOB". Noyembur 19th, 8,30 a.m., 10S.3*; 2.3tt p.m., KB"; 
November SUtli, ».:i\) a.m., 103.5'; Xovember Slst, 10 a.m., 103.5' ; November 22d, 
8,30 A.M., rnbbft fnnnd dead. Post-mortem exnmlnUiim shows diffnie aelluIiCiB ei- 
tending b-om point of Injection, with effusion of bloody Berum, wlilcli Bwarms with 
blUjteria. 

That the ingestion of water contaminated in the same way would also 
have produoed fever in these rabbits the writer is not prepared to affirm, 
not having made the experiment. But that the drinking of auch water by 
man ib often followetl by tbe moet 8erioua coiiaei^uences is incoiitestible. 

The case of tbe Argo, recorded by Boudin, is cited by Piirkes as "an 
extremely strong one." Chaumont remarks iji regard to this case : "The 
evidence seemed very strong until contested by Cotin." ' 

We give Colin'a account of the case, as it is fuller than that of Parkes, 
and because we fully agree with the criticisms made by this author. 

In the month of Jnly, 1837, Ihe ship Argo sailed fron Btne with 120 beallli;' sol- 
diers on board. Daring the Bliort journey lo MMSeille* 13 men died and were thrown 
into the sea ; and upon tbe arrival of the vessel Wi men were placed in tbe hospital of 
tbe Itzaretto at Marseilles, oRerlnK the most decided ai^g of malitrial intoxication in 
nil its forms and typvs. Vrliilu the soldiers nere attacked with fevers, cbolerolc, epi- 
leptic, comatose, tetaiilc, etc. , which yielded as bj enchantment to sulphate of quinine 
in fall dost>B, tbe crew of the ship remaned in perfect health. The only dISereaee 
revealed by a searching Inquiry related to the water-supply of tbe sailors and BoldlerB. 
The former had a Eeparat« ana pure provision of water for drinking ; tlie latter vera 
supplied wltb water obtained in llie vicinity of Bone from a marsby place, and em- 
barked in boolu. Some soldiers escaped who were able to purchase, from their Slv- 
JngB, water from the Bailors. 

M. Colin critieises this case as follows : 

" Notwithstanding the great authority of Boiidin, this account Iiaa al- 
ways inspired me with more astonishment than conriction. It ia a fact 
without analogy in the history of intermittent fevers. Has any one ever 
seen an example of like gravity of an epidemic of mnltu-ial origin in the 
latitude of the Mediterranean, and in the short space of a journey t>etween 
Algeria (lud France ? It is a figure far in excess of the mortality of oar 
army in Africa, where the iudividuals are subject to intoxication not rally 
from drinking impure water, but by way of the pulmonaiy and cutane- 
oua surfaces as well." ' 

From another accoimt of this epidemic, written by Wonard, M. Colin 
arrives at tbe conclusion that the disease in this case was enteric fever. 
We would suggest that the violence of the sj-mptoras and rapidly fatal 
character of the disease rather indicate non-specific septic )>oiBoning. lii 
this cose the benefit which ia said to have resulted from tlie hberal use of 
quinine would not be surprising ; whereas in enteric fever, the continu- 
ance of which depends upon the existence of a local lesion, quinine does 
not arrest the progress of the disease. 

In the Virginia Medical MouHUy of December, 1874, Dr. Herbert Xasli 
Bfiserts that Id the riouiity of Norfolk, Va., families which preriously suf- 
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fered from malarial fevers escaped after discontinuing the use of spriug- 
and well-wntera and using that from ciHt*m3 only. 

This statement is quite as definite and as worthy of confidence as many 
of tlie examples cited by Fnrkes. But in a later number of the same jour- 
nal we find it contradicted by another physician, Dr. Tebault, practising 
in the same county, who says that the well- and spring-waters in question 
produce gastro-enteric symptoms, but not paludal fevers. This case is 
cited simply to show how intimately the question of etiology is associated 
with that of diagnosis, and how necessary it is to be cautious as i-egards 
the evidence in considering a question of this kind. 

The author recently had related to him by a medical officer of the 
army, the facts relating to the prevalence of intermittent fevers at an army 
post in Arizona. A very notable decrease in the number of cases was ob- 
served after the command discontinued the use, for drinking purposes, of 
the water of a small stream, which, during a portion of its course, was hid- 
den in its sandy bed, and which no doubt contained a considerable amount 
of organic impurities. The case seemed a very strong one, but the evi- 
dence lost much of its value when it was ascertained that not only had a 
pure water supply been obtained by sinking wells, but the command had 
been moved, some time before the wells were dug, from the banks of the 
stream to the top of the high "mesa" through which its channel had been 
eroded. This cose is introduced simply to show that essential factors are 
often overlooked by tho.'je who furnish the data upon which theories of 
one kind or another are founded. 

Tliese remarks are made in the interest of conservatism and truth and 
not for the purpose of combating a view which has much in its favor, and 
which is worthy of the fullest investigation. In a recent work ' by Dr. 
RutMell. of the Bengal Medical Service, this view is supported in a most 
positive manner. The facta given are for the most part drawn from 
Farkes' " Hygiene'," and have already been referred to. Tiie author states 
the results of lus personal observations as follows : 

The writer's personal and professional experience daring spven jeoni In one ot Ihe 
most inlenw malttria-prodaclug regions in India has fcmvinced him of the marked 
immunily from malarial affections enjojed b}' persons irho, though living oontinuoualj 
in this typically nislarious region, yet carefully avoid introdaoiiig tho miasm into llieir 
ajalums in thuir drinking-water. Among the ordinary popntatlnns, wlio hsbitnally 
dViuk raw water, directly or indlrectlj ot marsh origin, maljrial affections of one bind 
ur otlivr may be wud to be almolt unlversaL 

Among the Enropeans and enlightened natives, who have of late years paid more 
attention to their supply of driuklug-watcr, malarial oRoctions have markedly de- 
creuod in frequency and sevorily. 

Those who habitoally avoid the use of water directly or indirectly of swamp orighi, 
and who take care to destroy the germs of mnlarin {by boiling and flllering their watvr 
or making it toto tea), enjoy, even in these intensuly moist, malarial regions, alioiind- 
ing ia jangle and marsh, an immanity from dlsRaaes of malarial origin nearly equal 
to that enjoyed by rraidents of non-malarious tropical climates. . . . 

The following instance lins occurred in Ihe writer's own experience : 

The journey from the plains to the hill-station of Assam commencesat Ganhati(180 
feirt above the sea-level) and tenniiiales at the station ot Slilllong, in the Khaaia hills 
(4,600 fmt high). This jonrnt- y of sixty-foar miles is usually broken by a halt, for one 
night, at the mid-way Dtik bungalow of Nungpho (1,300 feet high). Bo frequpnllj 
was an attack of fever acquired dnrlng this single night's halt that such aii atlaok 
iiwd to be looked on as a necessary and almost unavoidable accompaniment of the 
jonmey. Quinine waa invariably taken on the journey as an esseutial prophylactic, 
and the approved and generally a<lopted custom was that Ihe traveller should at 
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giinsat shut lilmselt nlroost hermetiostl}' in hi» bedroom beneath tUe Moaquilo-cnHjiins, 
aod, if possible, btnuatli llm budulothea. . 

It WIS held that tlie niiaain wm carried up the ravine by currents of air from tba 
malsrial pluna and coiiui^iitral«d in the narrow valley in whioh Nuugpho is iltuftted. 
Practically, hoiTBver, the currents of cool nir are found to tet dowu these elevaiad 
valleys to tbe plains below, to supply the rareQed cnrrents of heated air which a«cend 
[rom the hot plains to lliu higher regions of the atmosphere. 

The malaria of Nungpho is now admitted to be of local origin, and its mode of in- 
(roduL-lion into the system ia tolerably well oaaertalned to be tlirough the water supply. 
The only water procurabls al Nungpho ia that of extensive swampy trncte, or of small 
streams entirely derived from the drainage of contiguous lerais, swamps, and paddy- 
Unds, in which are con<^Hnt^ated all the elements of malaria. So clt-arly is this uow 
understood that the traveller nf the present day abaolntely avoids nil uae of the local 
water at that station, and usually travels fuminhed with snppliea of pure liquids, 
or drinks no water OQthe Journey. It is now common to And the traveller at Nungpho 
armed with a bottle of pure water or tea, brought with hftn ; and even Diore faith ia 
put in this than in the prophylactic use of quinine. It is certain that now attacks of 
fever rarely result from this ioiimey ; and Niingpho has almost died out of memntj «a 
a fever-producing region so far as Europeans are conoemed. Natives, however, si^er 
almost OS frequently as formerly, and a night at that staliou is still dreaded b}' them M 
a harbinger of an nttook of ague. The reason, no doubt, Is that they use the most 
convenient and indeed the only water acoesaible, viz., the di'ainagu of the tenia 
saturated with water. 

In our own country numerous observationa have been recorded whicli 
aeem to connect the prevalence of malarial disenseB with the (Iriuking of 
aurface-water obtained fi>3m shallow wells. But it must be remembered 
that the fact that the wells ore shallow is evidence that the ground-water 
in that vicinity is near the aui-fnce. We shall see later that stagnant 
ground-wat«r is one of the most potent factors concerned in the evolution 
of malaria from the soil ; and we have ample evidence that malarial fevers 
may be contracted where this and other necessary factors for the produc- 
tion of malaria are present, independently of the drinking of surface-water. 

It ia evident, tlien, that the fact that in a certain section the inhabitants 
drink water from shallow wells and sufier from intermittent fever has no 
great value in establishing' this mode of infection, unless it con be shown 
that in the same section those who abstain from drinking this surface- 
water escape. 

The following interesting statement from a careful obaer%'er shows very 
well the general fact that malarial fevei-a are more prevalent where the 
ground-wnter is near the surfat-e, but the gentleman who records tlie ob- 
eervations is careful to say : " Whether it is due to the mere presence or to 
the fact that it ia drunk, or to both, I am unable to say." 

Some years ago, while en);aged in the sludv of irrigation 
plied on the dry plains ot Califomin— I was led to notice Ih 

wells, in reference to wiiich there Is a great ditfereuce la our interior pliuDS. i ■oon 
noticed (hat shallow wells and malaria were frequent companions. Where th« walk 
were seventy feet, or thereabouts, deep, there was freedom fruui malaria, llavim 
noticed these coinoidencvs. 1 afterward investigated their ouciirreuce in a great mMU 
cases by inqniries of fnrmers with whom I had conversation. In one or two uuesK 
eiceptional malarial distriols in the foot-hills, which are generally free from this paat, 
I found the wal«r in the wells near the surface. I do not recall a single instance of 
shallow wella where the family were tree from fevers, nlwajH intermittent, I buliave. I 
therefore connected the presence of waUr near the surface of the ground with the ex- 
istence of malaria. Whether it is due to the mere preseuoe or to the foot that It li 
drunk, or to both, I am unable to say. ' 

' Extract from letter to the present writer from Col. Qeorgo H. Mendel, of the Ea- 
jineer Corps, U.S.A., dated Sau Franoinw, CaL, Feb. 10, 18^. 
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Some of the recorded observatious ar^ more definite as to the relation of 
wks of intermittent fever to the ingestion of surface-water. Our epoce 
does not permit an est«nded reproduction of these obseiTations, but we 
quote the following as apparently quite definite in support of the afBrma- 
live answer to thia question. Our conaervatism induces us, however, to 
remark that quite ob definite observations have beeu recorded in favor of 
trauBmisstOR by personal contact, and that we do not coDBider the queB- 
tion bj any means definitely BE-ttled. 

Hr. Blower, of Dedford, England, meiitiuos a case in wLich, hitlie parish of Rongh- 
tou, alraoM tliH oiitj family wljii:]i i;sruped ague, at one tiiue, was that of a farmer who 
used weU-water, wliilu ull Ilia other iiEhabilauls drank dilch-wat«r.' 

Dr. Thomas W. Hervey, in an interesting paper relating to malaria, givee 
some valuable details with reference to the prevalence of intermittent fever 
in the vicinity of Orange, N. J. We quote fi-om his paper the following ; 

I will repeat, then, that in tUJB small area, nhi^re we Und as (-onditlans a BHtiiral«d 
eubMi) and other rocagnized factors for tlie production ot malaria, wbere the use of 
■ballow wcllfi IB almost uiiivenuil, and where we End the Biir rounding, bettei^dcained 
localities free from diEsobe, hare, I say, ne Hud thai uliietj per cent. t>f the famillw are 
^klvd witli effpctH of malaria. 

One of the etceptiouA, Mr, H , an intelligent New Tort lawyer, told me lliat 

wlifle he used the wM ou his place Iiis fiimily wtire always sicli with tlie chilis. Binov 
using cUteru-wiitor for the IbaI tliree years they hfiTe been entirely free from the dlBeaae. 
This cABe ii similar to one reported to the Matiod aiut tyureiad iUpoTter from Virginia, 
where in a certain valley wheie inlermlttenis prevailed it was noticed that the old set- 
ll^n who used the wells ware the victims, and the neir-comers who used w&ter sup- 
plied from cisterns escaped. 

The use of cistern-water is not at nil prevalent in Orange, nor can I Bnd another 
family who u»e it for drinking- water iu the district wo are studying. Thia is the only 
tunil; ttiot I am sure lins escaped fever and ague during my observations. 

Anotlier family were the victims of the diseasu every year for certainly three yasn. 
Ooring thu last eighteen months, though visited Ly other diseaites, they have had no 
•gne in the house. During tliis period Ihey have ceased to use their old shallow well, 
aud use a driven well some sixty feet deep, entering the rock atiout thirty feet. This 
haa been the longest time that they have ever been free from the disease. 

At tliK lowent point of the road where it crosses the brook there ore several hniise* 
where these diseases are never absent, eieept occasionally In the depths of winter. 
tteveo families take their drinking-water from a shallow well situated but thirty feet 
from the briiok. The house that is constantly supplied from this well is never free 
from the disease. Family after family occupy It, and iu every instanoe every person 
irill have the chills. People move to it who have never had the ague, and who perhaps 
liavB lived in this neighborhood and escaped hitherto, and soon they will be down with 
the disease. They will move half a mile away and never have any more of It.' 

Our author adds : " These are not proofs, you will aay ; they might re- 
ceive the disease through the lunge iievertheleBB." This element of uncer- 
tainty applies to most of the cnaea which have been advanced in support 
of the view that infection has occurred through drinking-water. In the 
instance last mentioned the houses where the disease is never absent ex- 
rept in the depths of winter, are at tite lowed jimnt of lite road whem tl 
t-T'itseif Ihe brook, and a move of half a mile from the house which has the 
wonit reputAtion gave immunity. If the water from the shallow well at 
the house where everybody hatl ague, could be given regularly for some 
time to persons living outside of the malarial district, we would have a om- 
cial experiment, the results of which would be sufficiently convincing to 
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aatisty the deinanda of science ; but in the absence of such experimental 
proof we must Btill preserve our scientific skepticism, although, as hereto' 
fore stated, we admit that there is much ei-idence which appears strongly 
to sustain the view that malarial infection may occui* aa the result of the 
ingestion of "mrtlarious waters." 

CoNTiQios. — The general verdict of the profession is opi>osed to the 
belief that fevers strictly malarial in their origin mny be coTninunicated by 
personal contact. But there are not wanting authors who favor thia view. 
Beringuier ' especiallj' has given a series of examples which have con- 
vinced him of the possibility of this mode of infection, which, he suys, he 
was not at Urst willing to believe. Tlie twelve examples given all relate to 
cases in which healthy persons, not otherwise exposed, have been seized 
with ague after sleeping in the same bed with one subject to attacks, dur- 
ing the sweating stage of a paroxysm. We quote a single case only : 



Midam V pnaaed Iho autumn in the coiinlry, and contrncted there ii 

(evar which vns arrested by the usa of quinine. In Kovtmber she rt'turn^d to the 
'iitj, and flfteen days after ahe was onexpi^ctedly neiied during IUb night with a return 
uf thti diaeasa -, Boon she was in a profuse perspiration ; her hiiBband rrniained ia bed 
with her during the altack. Three da.vs later he wns seized with a oliill whiuh proved 
to be iha Urat aocBBS of a ler"' 



We may remark tljat the eases i-eported by Beringuier, in support of 
COtumunication by pci-sonal contact, are quite as definite and well attested 
as those above given in favor of the view that infection may occur through 
drinking-wat«r, or thnt malaria may be evolved from piles of decompos- 
ing vegetable material, e.tj., from Oplunia vulgaris in a state of decompoai' 
tion {see p. 51). 

It has also been claimed that a nursiug infant may contract malarial 
fever thi-ough the milk of its mother or wet-nurse. "Bo\a declares that in 
Pola ninety per cent, of the children suckled by mothers or nurses with 
malarial fever were attacked with the disease " (Hertz). It is hardly 
necessary to remark that the mothers and their infanta being subject to 
the same external conditions, it seems moi-e probable that both contracted 
the disease in the same way rather than that the infant contracted agiM 
in this indirect manner. 

' Trutf dee Fi^vrea lutermlllentes et BemlClentea. Paris, 1860. 




Thb mtUarial poison in of telluric origio, bui its production, as mani- 
fested by its effects, is limiterl to certain parts of the earth's surface, and is 
goremed by conditions relating to soil, climate, and topogritpby, wbicli will 
Ivfi consideration in the present section. 
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Conditions Relatino to Soil asd to Vegetatios. 



Malaria, although indisputably of telluric origin, is not given off from 
every kind of earth. Those who mould clay into bricks or earthen-ware, 
and those who excavate banks of pure sand or gravel, are not subject to 
attacks of malarial fevers by reason of their occupation. On the other 
hand, agricultural laborei's who ore exposed to the emanations from a soil 
rich in organic material ai-e especially Uable to be attacked by these fevers. 

The evidence connecting the production of malaria with the presence 
of organic matter in the soil is overwhelming and conclusive. But it does 
not follow that a considerable amount of organic matter ia essential No 
doubt in rich virgin soils the amount is very much in ei:cess of that r&- 
quired for the abundant evolution of malaria, for it is only after being cul- 
tivated for a series of years that the malarious emanations from such soils 
are perceptibly diminished. And, on the other hand, there is ample evi- 
dence that sandy soils containing comparatively UtUe organic matter may 
produce malaria. The general rule, however, holds good that soils rich in 
organic matter are most prohfic of malaria. 8uch soils are found in low, 
marahy places, in the deltas of great rivers, in the broad alluvial plains 
bordering great rivers, and in the valleys of smaller streams. 

The geological character of the soil, as pointed out by Colin, is not an 
essential condition, for malarial fevers may prevail in regions having a sur- 
face soil of the moat varied composition — calcareous, sandy, argillaceoua, 
or even granitic. 

An impervious sulisoil, of whatever character, is everywhere recogfnized 
as ■ condition favorable for tlie production of malaria, and this presuma- 
bly because it retains water, which, as we shall see, is an essential factor. 

The intimate association in many parts of the world of malarial fevers 
with marshes has given rise to tlie designation paludal or marsh fevers, m 
applied to these <liseases, and malaria is very commonly spoken of aa a 
[nludal miasm, or as the marsh poison. These terms have been objected 
to on the ground that malarial fevers occur as well in non-marshy locol- 
itiea. But the general fact must be admitted that a cei-tain amount q( 
taoisture in the soil is essential for the production of malaria, and that mo* 
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larial fevers are more prevalent and more severe in low, mai-ahy localities 
than in elevated, well-drained lands. 

When the surface is rendered iniper\ioua by desiccation, as in coun- 
tries hamig little rainfall, and in which the soil is of such a character as 
to " bake " under the iullueuct of the solar rays, malaria is not evolved to 
any considerable extent, although there may be sufficient moisture beneath 
the surface to sustaiu more or less vegetatioti. It is probable that in this 
case the development of malaria is prevent«d by the exclusion of air from 
the soil, for many circumstaaces make it appear x^robable that the presence 
of oxygen is an essential condition. It is apparently for this reason that 
malaria is given off front a porous, sandy soil, especially when there is an 
impervious subsoil, more freely than from a stiff soil ■which " balies," al* 
though the latter may contain a larger amount of organic material 

The covering of the surface by water effectually prevents the evolution 
of malaria. The same is true, to a great extent, as regards a surface cov- 
ered by forest trees, or by dense vegetation of any kind. Here the exclu- 
sion of oxygen is probably but one of several causes which come into play 
to produce the result stated. Amoug these we may mention the protec- 
tion of the surface from the direct rays of the fiun, the consumjjlion by the 
growing vegetation of materials in tlie soil required for the production of 
malaria, and perhaps its absorption, after being set free from the soil, by 
the green parts of growing pl^te. All of these agencies, to a great extent, 
cease to act in the autumn, when deciduous plants shed their leaves 
and vegetation generally is at a standstill This would seem to be the 
cause of the increased prevalence of malarial fevers, commonly observed 
at this season, rather than the uau.iUy assigned cause, viz., the addition to 
the organic material in the soil of the annual crop of leaves, etc. Tbeae 
require time for their decomposition, nnd there is reason to believe that 
any soil which is capable of producing such a crop coutAius, without this 
addition, an ample quantity of organic material for the abundant develop- 
ment of malaria. 

We shall now consider more in detail the facts relating to the soil uid 
to vegetation, as influencing the production of malaiia. 

Mabsiies. — M. Colin, accepting the definition of a marsh given by 
Parent'Duchotelet, ' says : " For us, as for all actual observei-s. the nmn^ 
constitutes the most efficient condition for the development of the affec- 
tions under consideration." 

It is generally conceded that there are, in vai'ious parts of the world, 
non-malarious marshes. But it is probable that a considerable number of 
these would not come within the definition of Par ent-Dueh;i tele t, an essen- 
tial condition being that the surface ia only submerged during a part of 
the Tear. 

All observers agree that it is when the surfjice of such a marsh is ex- 
posed that malarious exhalations are given off, and that when completely 
covered with water it is, like a poud or lake, innocuous. Hu' Joseph F&y- 
rer states that in India " malaria is at its worst during the dr^ing-up bm- 
son, after the rains and the beginning of the cold season. In the di^, tot 
weather, and during the heavy ruins, whfn the ffround- w covered m'h mooter, 
or when the land has been for some time cultivated and populated, or 
covered with ti-ees or even fresh turf, it is less severe." ' 



Jnlemitlenlet, p. 8. Fuis, 1870. 



' ClimnW Bud Fevere of India, p, 48, 
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^^H Tbe deleterious effects of nutrehes may doubtless be neutralized to a 
^B^jreftt exteut by currents of air, as ^'hen tbey are situated ujkiii low islaDds 
within the inHueuce of ttie " trade-winds." The Bermudfts faruiah a good 
example of this. Marshy spot^ are not infrequent upon these islands, but 
all observers agree that, intermittent fever of endemic origin is unknown. 
This has been ascribed to the fact that the trees and plants are not decid- 
uous, and that consequently there is but little vegetable decomposition. 
The influenee of the sea-winds which sweep these islands constantly is, 
however, in utl probability the moBt important cause of this exemption. 

Hertz ' suggests that the disinfecting properties of ozone, which is said 
to be developed loi'gely in some marshes, may account for the instances 
where " with every condition present for tbe development of malaria this 
poison is entirely lacHng." Accoi-ding to Parlies," peaty soils and those 
which are regularly overflowed by the sea do not produce malaria. 

It is well known that some salt marshes give off an extremely noxious 
malaria, while others, even in tropical latitudes, are quite harmless. Thus 
Hertz says: "Marshes that are foiToed partly of salt "water, especially 
delta lands, are far more noxious than those supplied entii-ely with fre^ 
water. This is believed to be due to the action of salt water In killing 
fresh-water plants and thus producing a larger amount of decomposing 
mal«riaL"* This explanation may apply to marshes subjected to occa- 
sional overflow, while the statement of Parkes that those marshes subjeot 
to daily overflow by the tides do not jiroduce malaria is probably the true 
explanation of the apparent exceptions which have been recorded by trav- 
ellera 

Tlie analyseR of tbe worst raalnriouB marahes show a large unount of vegel«blc> or- 
ganic mailer. A mnrsli In Trinidad gnro thirty-five per cuut, ; the middle layer in the 
TusoD M&n-mma tliirty per cent. Tbe organic matter is made up of humic, ulmic, 
crenlc, uid spoereoic acids — all sabstuiePH tiliieh require reneved investigation at the 
haods of clietniiils. Vuyutsble matter einliedded in the soil decoiuposeB verv slowly ; 
in Uie ToBcao Haremma, which must have existed many oentories, if not thousands of 
years, many of tbe plauls ore still undestroyed.* 

The disappearance of malarial fevers as a result of the drainage and 
cultivation of marshes has been repeatedly observed. Hii-sch has given 
instances of this,* and the literature of the subject abounds in examples. 
This is well illustrated by the results of drainage and improved cultivation 
in parts of England, and notably in Lincolnshire, where the " fens" were 
formerly a prolific source of malaria. 

Malarious Plado. — By far the largest proportion of cases of malarial 
fevers originate, not from exposure to the air of marshes, but from tbe 
malaria given off from damp bottom-lands, from the deltas of rivers sub- 
ject to annual overflow, from the margins of streams when these are ex- 
posed during the dry season, and especially from alluvial plains under 
cultivation. Tiiis naturally results from the necessary exposure in these 
situations, and from the fact that malarious marshes ore avoided as far as 
[KisBible. But it is not alone the low alluvial plains which pi-oduce ma- 
laria. Elevated mountain valleys and sandy plains, in some instances, are 
noted for the prevalence of malarial fevers. 

' Ziem^wn's Cyclop«di*, vol, 1,, p. 5G4. 
' Prnclical Hygiene, 61h ed., p. 343. 

* Zienuseu'B Cyclopffidla, vol. i., p. 564. 

* Parki^E : Practioal Hygiene, p 842. 

* HandbBch der BtitorlHoh-geogrkphiiohen Pathologie, p. 52, note. 
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Snndy plainB, when there is an impervioiiB subBtrahun of luiy kind, are, 
perhaps, luore prolilic Bourcee of malaria than uudistiu'bed allll^'ium, espe- 
cially wheo the Burfnce of this is baked by the sun, or covered with vege- 
tation. But when the latter is disturbed bj the plow of the farmer, or in 
the prosecution of engineering opemtioDS, the case is reversed. The super- 
abundance of organic inaterial in the soil, which was previously, so to 
speak, a latent fcK-tor, now comes into play ; and the atmosphere having 
free access to this material — in the presence of sufficient heat and moisture 
— malfli'ia is abundantly, and we may almost say universally, piTtduced. 
This is a matter of such common observation in oui- own country that it 
seems hardly necessary to dwell upon it. Even the plains of Central 
Kansas, which are high and dry, where a few years since the buffalo and 
the nomadic Indian had undisputed possession, give off malaria nhen the 
virgin soil is turned up by the plow of the settler. 

The conditions relating to the Roman Campogna are especially inter- 
esting and instructive, as this plain has a world-wide i-eputatiou as a fertile 
source of malaria. According to Tommosi-Crudeli tlje eu|)erficial layer 
containing organic material of vegetable origin iB of little thicknesB. Be- 
neath thiB iB a layer of sand or of dubris of lava : and below this an argil- 
laceous subsoil, which retains the water and forms underground colleo- 
tiouB in depressed localities. These collections are not only supplied by 
the rain-water, but also from ponds situated at higher levels. 

M- Colin devotes ninety pc^es of his work ' to a " special study of the 
iuHuences which contribute to the development of m^oria in the Bomau 
Campagna." The limits of the present volume will not permit us to quote 
extensively from this valuable contribution to the etiology of malaria, but 
we give below a resume of the I'CBults reached. 

To auni up, in tlie Bomui CnmpHgnn malurik is pruduced everywUere, snd has og 
cpvaially limited fooi, marshy or utlierKise. 

It draWB its origin from tlie ricliiiesB uf a soil formerly corert^d with (ureeta or witli 
RUltiTati^d fields, whiclk have tu-dav been .replaced b/ gnuili); grounds iusufficieal to 

texhauflt the vegatBtiTo potency of the soil. 
Beat ia indigpenaable to the d(<velupment ol lelluric fevers : it modiJieE tho tjrpal, 
aocaleratea the explwion, hut by itsolf is insufficient to produce them. 
The reappearance of malaria throughout the eutlru exteut of the Campagna expUlu 
the Insalubrity of Home at all points ot He ciraumference. 

The regious wkicli eujoy the most complete immunity are those where the popuU- 

^^ According to &L Colin the atmosphere obtains access and the malorul 

^^L exhalations escape from the soil of the campagna during the di^ seaaos, 

^^M after the month of June, from numerous fissures in the baked surface, 

^^M which to a considerable extent take the place of the spade of the laborer 

^^V in ctdtivsted regions. 

^H In India maJarJal fevers are especially prevalent in the terai, " which is 

^H a belt of low, swampy, forest ground at the foot of the Himtdaya Moan- 

^H tains, where the porous soil has a substratum of clay by which the water ia 

^H brought an<! re1aine<1 near the surfiice. . . . It is scarcely less active 

^H on high and arid sandy ground, as in the Deccan, 8ind, Bicaneer, P«eb- 

^H awur, the Punjab, Bhawulpore ; but even in these localities subsoil, damp. 

^H and organic matter — for there is always some— appear to be at the bottom 

^H of it. . . . The loW'lj-ing, swampy ground of the Concnu, and the 
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icONDmONS Gf^ERNINO EVOLUTION OF MALARIA. 43 

dry. arid, sandy plains o[ Manvnr, p.re contrasted by Moore ; they Eire very 
different, yet malarious fever prevails equally on botli," ' 

Son. MoiSTttRK — From what has already been said, it la evident that a 
cei'tain amount of moisture in the soil ia essential for the evolution of raa- 
liuia. All authorities agree upon tliis. Even in the drjest i-egions tho 
soil contains more or less moisture coming from below, and often there ia 
a subterranean sheet of water, at no ^eat depth, in re^ons where the rain- 
fall is extremely light. The oases of the desert of Sahaiu, according to 
Hirsch, are produced by trough-like depressions or excavations in a rocky 
bed, which serve as a receptacle for subterranean waters, and here mala- 
rial fevers may prevail. The development of malaria may be connected 
either with rise or witli fall of the ground-water (Parkes). An impeded 
puttiow, resulting from intei-ference with the natural or artificial drainage 
' * a malarious region, is especially dangerous. FajTer says that Indian 
vrience fully supports the view, long since expressed by Pringle, that 
chief determining cause of maJaria ia elagruint mibsoil vxUer. Numer- 
illusti-ations of this fact are to be found in the United States ; and, in 
general, it may be said that an impervious subsoil, especially when it pre- 
senta depressions which prevent tho natural movement of the ground- 
water, covered by a porous surbce soil, furnishes conditions most favor* 
'^tle for the development of malaria. 

Gbodjid-aib.— The presence of ground-air seems to be quite as impor- 
it a factor as that of ground-water, for, as we have seen, it is more espe- 
Uy porous soils which give off malaria when undisturbed, while compact 
Boils are comparatively innocuous until they are e^fposed to tho air by the 
interference of man. This fact is further illustrated by the residts which 
follow the exclusion of air from the soil of a prerioualy malarious locality 
by the building iip of a city. PaHijasKU witli the covering of the soil by 
buildings and pavements malarial diseases disappear. But when this 
soil is again exposed to the atmosphere evidence is at once obtained that 
its power to produce malaria has not been tost but was simply in abeyouoe, 
because of the absence of an essential factor — oxygen. 

This was illustrated in the city of Pans in the years 1811 and 1840, 
when the soil was extensively moved in digging the canal Suiut-Martin, 
and in the construction of the fortifications. According to Colin this dis- 
turbance of the earth was followed by the frequent ocem-rence of intermit- 
tent fevers in the vicinity. 

Denudatios of a soil covered by foi-est or rank vegetation is, where 

conditions are favorable, a veiy common cause of inci'eiised preva- 

of malarial diseases. This ia considered by Colin, as it was by Lon- 

and other Italian writers, to be the principal cause of the present insalu- 

ot the Roman Campagna, as compared with its salubrity in former 

when it is said to have been covei-ed by fruit-trees and forests. In 

cutting away the jungle frequently causes malaria to manifeat its 

Be ia a most intense form. On the other hand, tropical regions 

ore covered by a dense forest are remarkably free from miUaria 

is true as regards the valley of the Amazon, where, as Gait' says: 

) medical traveller is more thiui surprised at the infrequency of mala- 

fevera on the whole Amazon." This freedom from malarial diseases 

ascribed by B^tes. the naturalist, to the trade-winds ; but, as Oalt 

points out, this explanation can only apply to the lower Amazon, and the 

' Sir Joseph Faj-rer, op. clt,, p. 41. 

'Prank L. GrIi; Hedlul Notes on the Upper Amuou. Am. J, H. So,, Fhila., 
iber, 1873. 
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dense forest vegetation which coveis the fiice of the country, and even 
overhanpis the marpuB of the gieat river, is no doubt a Buflicieut esplana- 
tiou of this immunity. 

These impenetrable forests of Brazil cannot be compared with tlie 
teroi of India. Here malaria is verv intense. But not only oie these for- 
est districts so open as to be inhabited by native tribes, but Fayrer says 
they are swampy, and have a porous soil with a substratum of clay. 

Denudation of the soil probably operates to pTOduce malaria, not only 
by exposing the surface to the direct action of the sun's rays and of tlie 
atmosphere, but also by setting free effluvia resulting from orgonio de- 
composition, which previously were consumed by the growing vegetation. 

M. Colin says : " i thiuk that, far from seeking the cause of fever iji 
the vegetfttiou of marshes, it is rather to be sought in the inverse condition. 
For me, indeed, the fever is above all caused by the vegetative power of 
the soil when this power is not brought into action, when it is not ex- 
hausted by a quantity of plants sufficient to absorb it This is so true, 
that in the swamps themselves vegetation seems to be the condition most 
efficacious in order to reduce their noT^iouB exhalations" (loc. cit., p. 14). 

This was aLio the opinion of our own illustrious medical author, Dr. 
George B. Wood, who says t " Tiiere ia reason to believe that the miasm 
wliieh produces such deleterious effects upon the animal system is capable 
of contributing to the nourishment of vegetables. This, perliaps. is one 
of the reasons why bihous fevers prevail especially in autumn. The vege- 
tation of spring and early summer is vigorous and adequate to the con- 
sumption of all the products of the organic decomposition that may be 
going on in the soiL Among other products the miasmatic exhalations 
may also be consumed. But toward the close of the senson, when many 
plajate have nm their course and begun to decHne, they cease to appropri- 
ate this aa well as other food, which is tlierefore exhaled, if it do not re- 
main in the soil." ' 

iNUsnATioNB. — The immediate result of an inundation is beneScial, so 
tax as the production of malaria is concerned, because of the flooding of 
malarious lowlands and swamps with wafer. As the amount of moisture 
in such localities is usually ample for the abundant evolution of malaria, 
the flood, even when the waters linve receded, may leave the face of the 
country in a better sanitary condition than before. For it is to a certain 
extent cleansed by the rush of waters. But, on tlie other hand, the de- 
struction of growing crops, which are left to rot on the surface, the accu- 
mulation of masses of vegetable material in certain localities, and the wetting 
of soils usually dry and non-malarious, cannot fail to increase the evolu- 
tion of malaria in some places. 

Professor Chaill6" has given special attention to Uie study of inundations 
in Louisiana. In his first contribution to tlie subject, which related es- 
pecially to the influence of inundations u]3on the health of the population 
of the city of New Orleans, he arrives at the following conclusion : " The 
evidence, especially in respect to twelve inundations from 1816 to 1861, 
inclusive, was sufficiently full and satisfactory to justify the general con- 
clusion that the inundations of New Orleans, always partial, hod not 
influenced unfavorably its mortality, whether by yellow fever, by cholera, 
by malarial fevers, or by diseases generally. On the contrary, the eridence, 
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lOUgh imperfect and not fully conclusive, justifies the inference that the 

fposit and decomposition of filth and any other promoters of diseaBe, 

prhicb may he due directly to inundations, are more than counterbalanced 

" Y the flood, which first covers up the soil, from whence springs so much 

*o, and then helps to cleanse it," We would remark that, owing to the 

jculiur topography of New Orleans, it will »ot be safe to apply the cen- 

Dsiona reached by Dr. ChniltiS in this careful research to other cities 

iffereutly located. The flood which cleanses tliis city and fills with water 

Sie malarious swamps in rear of it, might elsewhere turn into pestilential 

Enramps, land, which under ordinary circumstances was not productive of 

[ malaria. 

The evidence collected by ChailU relating to rural districts in Louisi- 

Luia is not so uniform. As might A priuri have been expected, the results 

■Tory in different localities, being influenced by circumstmices relating to 

" e toiwgraphy of these localities. Still, the evidence collected is in favor 

I the view that in Louisiana, even in rural districts, overtlowB are not 

lually followed by an increase in tlie amount of sickness from malarial 

But, as might be expected, diseases which commonly result from 

f impure drinking-water may appeal*, as an epidemic, after such 

D overflow. Thus we read in Dr. Clwille's valuable paper that ; 

Dr. C. Jt Smith, of FfanVlIn. Prenicietit of Ihe loe»l Board of Health, and an es- 
isident of the Loafsiana Slate Mudic:t1 3ociet,v, ruported, July 31, 188S, as follotrs : 
" iUncu Ihe subaidence ut Ihe Hood qd unusual amount of aiokn^BS baa jirevailed 
nghoul thH parisli of Ht, Hary, and cspcoially has this b«eii tlie cum slung thti 
tjoa Ti^ohe, both in this villafje and on every plnntation. While there has been Um 
~ vtaal of nuUnrial J'ear, dysentery and diarrhteii prevail everyirhera in an epi- 
c form, and In Botne localities a tew cases of typhoid fever hare occurred. It la 
{noticeoble toot that the most mahgnaiit fonivi ef disease have been observed in the 
T portion of the parish, where the lands were Babmerged on both sides of the river 
d where no preventive measnres were adupted. Seasons of overflow, according to 
J obBsrvations, have heretofore been inraruiVy fnUotrfl by htaUIiy a'immtn, and this 
.oords with tlie expuriencu of evury phyaiciau with whom I have Mnversed. It is 
Vldenl ta me that tlie wideBpread prevalence of the diseases unnied, in a region of 
mmtry nsnally liealthy, is dne to the deposit left by the recent remarkable flood, 
pihiofa. for Ihe lint time since 1828, invaded almost every dwelling, and left under 
kny kouBSB stagnant pools containing all the elements of disease," 

M. Colin asserts that the overflow of the Tiber does not produce inter- 

'tt«nt fevers in Home. Au inmidatiou which he witnessed, in which the 

ters extended to the Corao, in the centre of the city, was not followed 

y any notable modifications in the unitary condition of the population. 

IVe believe that a careful consideration of all the facts relating to inun- 

iona will show that where the population of the inundated region de- 

mcla upon springs and shallow wells for a supply of drinking-water, there 

nidations will be followed by epidemics of diarrhoea, dysentery, ]iernicioiix 

ytera, and enteric fever ; but that nkalarial diseases, properly so called, 

"I not, in most instances, prevail more extenaivelv than usual : this be- 

a in regions subject to inundation, the lowlands usiially have ample 

.und-water for the production of malaria, and any addition to this iaun- 

rorable to such production by excluding the ground-air. This of course. 

■ not apply to inundations in an arid, rainless region, having a rich soil, 

n the overflow of a stream hai-ing it« origin at a distance. Here the 

result can scoi-ccly fnil to be identical in kind, although not in degree, with 

that which follows the irrigation of such lands for agiicultural purjioses. 

Iebioatios.— Fayrer has given us, in his Croonian Lectures, an interest- 
ing ftocount of the extent and results of irrigation in India. We learn that. 
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though n greai part of Uie continent of Indin hns nn ample rainfall, tLere 
are extensive regions where it is insufficient, and where artificial irrigation 
is resorted to. This is effected by reservoirs, canals, and wells. In oU 
more than Bix million of acres are now irrigated. Our author aaj's : " The 
agricultural benefit derived from this ej-Btem of irrigation is no doubt 
great, but it has disadvantages, for with the water there is generation of 
malaria and fever. . . . With the escessive mortality in imgntion 
districts, the conclusion is inevitable that the true cause is Btagnant sub- 
soil water." 

In a report of a committee assembled in 1815, under instructions from 
the Governor-General of India, we read : 

By far t1i<> i^pater part o( (he evils have not been the necessary and unavoidable 
reBuUa uf canal irriifulion. In nil situaliims nliere niiHchief was prommently marked 
the natural drainage of the country had been pheched or inlerfered with ; stiff and ra- 
lentivD soilH sntiirated with water, and natural disadvanlai;eti ot site enhanced by tx- 
ceaa of moisture. Tim EiKteni Jumna Canal furnishei examples of some of the beat 
and worat resnlts of canal irrigation. In the north and south divisions, where the boH 
is light, the drainage perfect, and irrigation carried on chiefly by "Rajhnhas," we 

Sproeire all the blessings and scarodly oiiy of the evils of the canal. But in the centre 
Ivlrion, where the dnuoage of the country haa been greatly obstructed, and the Boil la 
gensrally more stiff and clayey, the effect on the heaUli of the inhabitants has been the 
game in kind, and nearly in degree, aa in the ubjectlouable portions of the Delhi canals. 
In the course of our Inquiries ou the existing canals, we have found salubrity to depend 
in a great measure on the nature ol the soil and the efficiency of the surface drainage. 

The results of irrigation in its relation to the development of malaria 
are well illustrated in Southern California, where a considemble area of land 
has recently been brought under cultivation by means of irrigation. We 
are indebted to Dr. J. P. Widney, a member of the California State Board of 
Health, for an account of the results of this irrigation Irom a sanitary point 
of view, and as Dr. Widney's report is very instructive and very much COB- 
lensed we quote it in extenw. 

The lands now under irrigation may be ranghly divided iiilo four general claasei; 

Kr$L — Uplands, of which 8an Gabriel, Pomona, and Riverside may be taken m 
types. These lands bare a Brm soil, rather a gravelly olay, which remains ronisti bat not 
water-soaked, aft^r irrigation : the slope of the country is regular, and siiflicii-iitly rapid 
to prevent water from standing upon the surface ; thej lie in what Is really the great 
interior valley of Southern California, corresponding to the Sacrameutn-^aa Joaquin 
Valley ot the northern portion of the State, have consequently legs force of the ocean 
winds than the other three clasBes to be mentioned, have a decidedly higher aummer 
tvmperatnre, and arc planted chieHy with trees and vines. 

i^fenmd.— River bottomsof sand or alluvium, as those of the Los Angeles and Lower 
Santa Ana, lying outside of the ranges which shut off in part the wind IroniClossNa 1. 
The lands of this second class have the full force of Uie Bca-breeie, broken somewhat by 
the orchards and rowsof trees which line the roads. There is a fair slope, so that water 
does not remain In pools upon the ground : and under the alluvlat surlace-soil Ksnb- 
stratum of coarse ^travel, many feet deep, making under- drain age thorough and com- 
plete. Lands planted in trees, vines, com, and barley. 

nird. — The sandy bottoms of the San Gabriel River, of much the same charaoter 
IS No. S, but with a ranch less rapid surface slope ; a wider and more tortuous river- 
bed, with willow thickets and still water, and the under-strntnm of water slaading 
much nearer the surface-soil. The under-druinoge in thi» valley is much less thoroogh 
than in the Los Angeles and Lower Santa Ana. Liands planted largely in trees and com, 
8e*-bre«ie the tame as in No. Z. 

Fourth. — Cienaga landii, as in the belt which reaches from the Ballonn to the Iiower 
SanU Ana, a length of some forty miles, with a width of from three to five miles. These 
lands ore open plain, near the sea, swept by the full force of the daily sea-breeie ; have 
a heavy soil, of the adobe type; occssional springs and bogs, with natnr*! j — '' ~* 
wU«r ; tn winter become very wet -, in summer ue irrigated estensively b 
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krti>(aan wetis, tlie water from these itsIIb often standing in pools npoa the anrfnce 
uid draining off alowlf in slnggisli ditches, choked by wubiIb. while tliu hettvj adobe 
soil gives no under-drainagu. Tliuao tanda are soniewbat inclined to be alkaline. Trees 
■re not extensirel/ planted, the land being cliietly in email grain and grftHi or alfolfft. ' 
It ii a dair; rountiT'. 

In tracing the development of malaria through theee four olaBsea, it is fonnd that { 
the ItutdJi of tbe first olaEs an almost entirely free from even the sligliteBl triuw of ita ' 
existence. 

The laada of tbe srcond class show ita existence, hnt not to a suffiuient degree to 
form a marked ftatnra in the endemic causes of disease, except in a few limited areaa, 
which will be again inenlioned. 

The lands ot the third class show the presence of malaria In a notably active (orm, 
giving a well-marked type to the Bunimer diseaaeB. 

The lands of the fourth class devi<1op, with irrigation, a very artive form of mala- 
ria, the diseases being largely of s pronounood malaclai type, and ruuiiing often a 

These results do not, at Hnt sight, seem altogether such as we might natnrally 
expect. Claas 1, farthest from the sea, with the force of the daily sea-breeie shut off 
by ranges of intervening liills, planted very oitensively with trees, and having a 
higher summer temperature, develops, with irrigation, practically no malaria ; while 
Class 4, oot upon the open plain, only a few miles from the sea, with no interven- 
ine' hills, planted only to a slight extent with trees, swept daily by tbe full force of the 
i«a-breeie. and witli the lowest summer temperature of all, shows the greatest preva- 
lence of mnlaria, and in the most virulent form. 

TSere Miuit lie a muanfor l/iin. What it it? 

Upon following the comparison carefully, it will be found that tbe only featunt 
which bears a constant relationship to the development of malaria is drainage. CIbbb 
1, with every other cause nt work to produce malaria—greater distnnee from tbe 
ooean, leas BH.vhnieze, higher snniniur temperature — is thoroughly drained both above 
^^d below the surface, and has, practically, no malaria. The only place in this belt 
when) 1 have, in my own practice, ever found traces of it, is one spot under the lee of 
a bill, where, by the, side of a pond, the drainage is bad and the soil water-soaked. 

In Class 3, the only decidi^dty malarious dixtrict I have found, is a region of river 
bottom extending from the upper edge of Los Angeles City for a few miles on up the 
river, where the channel wi Jens out and the water runs amid willow thickets, with 
mncli wet. boggv meadow land. Farther down the river, as the under-dralnage be- 
comes more tlkorODijh, the evidences of malaria grow less and disappear, although in 
the midst of orchards, vineyards, and grain fields, whera the land Is irrigated many 
times daring the summer. The Santa Ana lauds I know less about, bat so far as 1 can 
learu they follow the same general law. 

In Class A, the same as Class 3, except tbe wide river bed, the water-soaked, reedy 
bottoms, and the less thorough under-draingv. malaria begins to show itself actively. 
These lands resemble more the ill-drained section ot the Los Angeles Valley which I 
have described. 

In Cla^ 4, the lands which, by nearly all the known laws governing the develop- 
ment of malaria, except one thing, bad surface and uuder-drainage, should escape, we 
And malaria more prevalent and active than In either of the otheis. 

The concliisiou seems to he fairly just and legitimate, then, in the absence of any 
other apparent cause, and from what wo know ot the close connection between defeot- 
{▼« drainage and malaria, that in this case the relationship is that of cause and eflect- 
With thorough drainage, the places which, by all other rules, should develop malaria, 
escape it almost entirely i without drainage, the places which, by all other mles, 
should be free from it, develop it constantly and actively. 

The whole history of Irrigation in Southern California goes to impress this lesson : 
that to eacapf malaria, drainage mnst go hand in band with irrigation ; that unleu ft 
doei, tbe water which brings wealth also brings disease and death.' 

Dbukioe. — We have seen that olwervera iii various parts of the world 
agree in mtsi^inr; to stagnant gToiuid-wat«r a proTuinent place in the pro- 
duction of malaria. That there is iio mistake about this is demonstrated 
by the disappearance, in numerous instances, of malarial (liseases as a re* 
Bolt of drainage and improved cultivation of the soil ; and ou the other 
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liand, by the increBsed prevalence of such (liseaees in i-egions where the 
natural or artificial drainage of tbe country haa been interfered with. The 
disappearance of intermittent fever from Lineolnahire and other portions 
of liigland, OB a resiilt of drainage and cultivation, is constauUy referred 
to by English writers of the highest authority. Graves has said i " The 
extinction of int«rmitt«i]t fever is the most striking, the most eloquent of 
nil the modifications caused by drainage." 

Parkea refers to the case of BoufMic in Algeria, which was noted for 
its inealubrity, suecesajve races of soldiers and of iiolonists having died off. 
Deep drainage was resorted to and the level of the ground-water was 
lowered less than two feet. This measure, ajid a better supply of drinking- 
water, reduced the mortality to one-third.' 

Dr. Derby, of Massachusetts, writing in 1872, reports the increasing 
prevalence of intermittent fevers in locahties which for many years hou 
been quite free from these diseases, and attributes this increase to fresh- 
water obstruction.' 

Dr. Chamberlain, of the Connecticut State Board of Health, reports 
that since the completion of a system of drainage in the ton'ns of Fait^eld 
and New Milford malarial diseases, which previously were increaaing 
rapidly, have steadily and rapidly decreased.' 

M. CoUn refers to the beneficial results of drBinago and cultivation in 
various parts of the world, and caUs attention to the fact that those who 
engage in these labors, wliich in the end are of such sanitary value, often 
suffer very severely from the effects of malarial poisoninp;. As an instance 
he relates the case of Staou^li, in Algeria, where the reclamation by drain- 
age and cultivation of the lands appertaining to a Ti'appist convent, cost 
during the first year tlie lives of 6 monks (out of 28), and of 47 soldiera 
(out of 150) who were placed at their disposition. Later the greatest 
change in tlie salubrity of the place occun'ed, and in eighteen months 
there were but 2 deaths out of a population of 152. 

Cultivation, — In all parte of the world, within the latitudes where ma- 
laria manifests its presence, It has been observed that the culti^'ation of a 
virgin soil, rich in organic matter, is followed by the endemic prevalence 
of malarial fevers. This is so well known in the United States that it 
would be a waste of time to give examples. Other things being equal, the 
evolution of malaria seems to bear a direct relation to the organic richness 
of the soil. It is doubtless tor this reason that a %Trgin soil is more pro- 
lifio in this, as in other respects, and that continued cultivation reduces 
the producing power. Where the soil is not verj* rich in organic material 
the beneficial effects of cultivation, from a sanitary point of view, may be 
manifest within a few years. But the extreme organic richness of some 
soils, such as the bottom lands of the Mississippi Valley, for example, ia 
shown not only by their capacity to produce lusuriant crops of Indian 
com, cotton, sugar-cane, etc., for a series of years without apparent diminu- 
tion of productive vigor, but also by the fact that their malariii-produciiig 
potency is retained indefinitely. A fertile soil denuded of the luxuriant 
vegetation with which nature is wont to clothe it, especially in the tropics, 
gives off malariouB exhalations of the moat noxious kind. On the other 
hand, a soil well covered by \'egetation of any kind — forest, jungle, or 
meadow — is lesa prolific of malaria. A knowledge of thia fact has led to 

' Practical Hygiene, p. 3.^3, 

* Report of the Sutc Bonrd of Health, MMSOchnMltn, ^S^72. 

'American Pablio Health AtMclMion Report* aad Papers, 1881, voL vii., p, 1T4. 
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Blt«mpte to reclaim regioiiH Eilmost uninliabitAble because of their iusalu- 
brity, by the plnnting of trees. 

The Eacal'tpltis glabtdm, an Australian tree, has been eBpecially reeoni- 
meuded for this purpose. By Rome it is thouglit to be useful not only on 
account of its vigorous anil rapid growth, but because of the aromatic 
products given off from it* Icnves, which ore supposed in some way to neu- 
tralize the malaria given off from the soU. However this may be, the tree 
is no doubt a valuable one for the purpose indicated, in regions where it 
can be successfully cultivated ; and the reports from Italy and from Al- 
geria, where it has been extensively planted, are favorable as regards the 
sanitary value of such plantations in malarious regions. 

The value of forest trees or of luxuriant vegetation of any kind is eaailj" 
accounted for, independently of the supposition that they neutroUze or 
consume malaria after ita evolution from the soiL In the first place, they 
require for their growth the same pabulum— organic matenal in the 
soil— wliich seems to be essential for the production of malaria ; second, 
they shade the soil and keep it cool ; third, they dry the soil by withdraw- 
ing from it a very considerable amount of moisture. According to Parkea, 
recent observations in Algeria show that the Eucahiptwt globulus absorbs 
and evaporates twelve Hroea the rainfall, and extremely malarious places 
are thus rendered healthy in four or five years (Gimbert). 

Petenkofer has (■alcnlated that an oalc tree having 751,592 leaves, had 
during the summer months an evaporation equal to 530.1 ctm. (^ 212 in.), 
wliile the rainfall was only 65 ctm. (= 25.6 in.), so that the evaporation 
was eight and one-third times the rainfall' 

Cunningham ' states that it has been calculated that two hundred 
pounds of water are evaporated to grow one pound of woody fibre, either 
in timber or grass. 

Veoetable Decomposition. — What has already been said makes it appar- 
ent that the presence of organic matter in the soil is an essential factor 
in Uie production of malaria, and. as already remarked, there is no evi- 
dence that purv sand, or gravel, or clay, under the influence of heat and 
moisture can produce this morbific agent. But it is also in evidence that 
a soil rontjiiniug but little organic matter may produce malaria. It seems 
prolmble that hut a small portion of the organic matter in a fertile soil 
comes into action at any one time, for the greater portion of this material 
remains in the soil, in a Latent state, so to speak, and forms a reserve sup- 
pty sufficient to sustain a luxuriant vegetation for many years. The hypouL- 
esis ha&, therefore, been very generally adopted by recent medical authors 
that malaria is evolved as a result of the tltmrnjuiKHion of this organic mat- 
ter in the soil ; for organic matter undei^oing decomposition ia no longer 
lat«nt 

Modem researches show that such decomposition is due to the vital 
actirity of living organisms, and that « variety of chemical producta ai'e 
formed while it is taking phice, sonie of which are assimilated oy the micro- 
organisms which are the active agents in the process of decomposition, and 
some of which are set free. 

When we speak of vegetable decomposition as one of' the factors con- 
cerned in the evolution of malaria, it must be understood that we do not 
mean that all kinds of vegetable decomposition give rise to the formation 
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of this epeciftl poiBon. The orp^nic matter in the soil is without question 
mainly of vegetable origin, but it has ftlrendy undergone n certain kind of 
decomposition before being incorporated with the soil. Now whether this 
iirst decomposition of vegetable matter, which occvu^ to a great extent 
upon the surface, can also produce malaria, is a separate question. We 
know that in certain cases no such result attends vegetable decomposition — 
in ordinary putrefactive decomposition, for example. Thus the rotten 
apples Mid potatoes in a ^mer's cellar do not give his family chills and 
fever ; the compost heap is worked over by the fann laborer without fear 
of evil consequences, etc, etc. 

When vegetable materifJ upon the surface of the ground undergoes 
this primary decomposition it is not easy to determine whether rnalarious 
emanations arise from this material or come from the soil. The same diffi- 
culty meets us here as in the case of two endemic diseases occupying the 
same territory. The unusual prevalence of malarial [evere when the vege- 
tation upon the sui'face is killed by an inundation, or when in the autumn 
the annual plants and leaves of deciduous trees fall to the ground and 
decay, may be explained in two ways. We may suppose tliat malaria is 
evolved from this decomposing material upon the siu-face, or that the ab- 
sence of growing plants favors its evolution in tlie soil To study the 
matter fairly we must exclude one or the other of the confusing elements. 
Now we have ample evidence tliat a soil, even if not very rich in organic 
matter, may produce malaria in tlie absence of any vegetable material un- 
dergoing this primary decay. Such a soil disturbed by the plow, by the 
digging of canala, or throwing up of railroad embankments, frequently 
gives rise to intense forms of malarial poisoning. Will vegetable materia^ 
by itself, produce the same result ? 

There are a number of observations indicating that an affirmative 
answer may be given to this question, but we are inclined to exercise the 
gi-eatest caution in accepting the evidence heretofore recorded in favor of 
this view, for tlie reason that there is so htUe of it compared with what 
might be expected if the truth lies in this direction. It is a very common 
thing, especially among those most accustomed to scientific investigation, 
to seize upon tiie first apparent cause which explains a fact in accordance 
with the investigator's views of etiology, and there to arrest the investiga- 
tion. The writer has seen an outbreak of cholei-a, in a previously healthy 
locality, attributed to a few cabbage leaves, turnip tops, baked beans, etc., 
scattered about the back yards of dwellings located upon a high and well- 
drained plateau. 

With these remarks, made in the interest of scientific conBer\-atiBm, we 
proceed to record the instances at liand in favor of the view that the pri- 
mary decomposition of vegetable matei-ial upon the sui-face of the ground 
may give rise to malarial fevers. 

Dr. H. F. Norbury, Staff-Surgeon R N., gives the following case, which 
occurred in his own person at Cape Colony (Cape of Good Hope), where, 
he says, malarial diseases are absolutely unknown : 

oThlg peniDBnU consists of a ohun of ragged moiinUinB Rt^iulring s height of tiro 
IhouBind feet. grsduaUy nloping on the eut toward the aea. while on llie west a Bmall 
ftand; pUIn intervenes. The geolt^ical formallou eontprlies llralA of uon-fowlliferooB 
rod sandstone, several hnndred feet in tliiokness. based on granite and gneiss, while 
mounds of gravel are oecasionallj met with ; there Is no collection of aubsotl water, 
and tlie surface is oovered with sandv humus thi^^klj' studded with boshes ; Ihe po- 
table water, moreover, derived (rnm tlie rain whieli has percolated the sandstone, Is 
singalarij free from organic matter, as I Lave ascertained by frequent testing. 
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" The present seaaou has lieen rfinarhahle for iU heavy rainB, a very few briplil hot 
dajB intervening. Il waa on oiiv of these latter occasions, while taking a walk with a 
friend, that I stood on a heap of mulst decaying vegelaible matter by the raadiidp, 
prineipklly compoeed of the thick suecalent leaven of the Opuntia vulgaris, so aa to get 
a better view of the seenery. The sun woa ahiniug brightly on it at thi- time, when 
saddenly I inhaled an odor bo rank with the peculiar exhalation of decomposing vege- 
tation that I felt nauaeatud, and was ohliged tu abandon my position. Exactly four 
days mbsequently, toward noon, I began to feel languid and Experienced severe ach- 
ing pains in the back and limbs, and in the course of an hour I had a violent St of 
tbivering, with chattering of the teeth, cutis anserina, liridity of (he toes and fingers 
— indeed, all the usual symptoms pertaining to the cold Bt»ge of ague. This luted for 
an hour and a quarter, during whioli lime I was given hot drinks. Hot-water tins 
were applied to the surface, etc. ; and then the stage of pyrexia came on, the temper- 
ature soon rising to 101.4', and eventually attaining that of 10G.3°, This lasted for an 
hour and three-quarters, and then began to be succeeded by the sweating stage; Ihu 
diaphoresis was profuse, completely saturating the mattress, bed-clolhes, etc., and 
leaving me (|nite debilitated. Immediately that these symptoms had subsided I took 
a purgative, combined with a ten-grain dose of quinine, continuing five-grain doses fi 
intervals until some amount of cinolionism was felt. Two days subsequently 1 under- 
went a very mild paroxysm, since which I have had no return. I should remark that 
1 had not quitted the district for three months, nor had I been out of the colony for 
nearly a year, neither have I ever before experienced tiie sliglitest symptom of ague." ' 

" Friedel mentions that in the Marine Hospital at Swiiiemilnde, near Slattiu, a large 
day-ward was used for convalescents. Aa soon as any man had Iwen in this ward for 
two or three days he got a bad attack of tertian ague. In no other ward did this 
occur, and the origin ot the fever was a rayntery until, on close inspection, a large 
nun-cask full of rotten leaves and brushwood was found ; this had overfiowed and 
formed a stagnant marah of four to six feet square close to the doors and windows of 
Ihe room, which on account of the hot weather were kept open at night.'" 

" Dr. Holden relates an instance in which, on board a ship at sea, eight oasesof aj;ne 
oconrred from the emanations of a large quantity of mould whicii had formed in some 
closod store. rooms which were exposed to bilge-water." ' 

" The rotting of hemp in still water, and the spontaneous decomposition of the in- 
digo plant, in the preparation of that dye-.^ituS, are asserted to give rise to mlatmatic 
fevers (Wood!."' 

The cases reported hy Tommasi-Crudeli and others, in which attackB 
nf flpue have beeti ascribed to the presence of living plants, in pots, in the 
sleeping -room of the individual attacked, do not properly come under this 
head, for in this case we have the same conditions, to a limited extent, as 
in cultivated soil bearing vegetable products out of doors. 

Several obsen-ers ascribe attncka of intermittent fever to emanations 
from decomposing freshwater nigee, which have been kept at hand in a 
vessel containing water for purposes of study. My friend. Dr. HarkneRS. 
of San Francisco, tells me that it has repeatedly happened to Lim to be 
attached with ague when the algie in the fresh-water aquaria, kept in his 
room, died and commenced to undergo decomposition. Hannon says 
that be suffered an attack of intermittent fever of six weeks' duration while 
Kitdying the fresh-water algie during their fructification.' 

^^V CoHnmoNs Kelattno to Ci-iuatg. 

Tewperatube. — In a general way the importance of heat as a factor in 
the production of malaria is shown by the fact that malarial fevers are ex- 
tremely common and virulent in tropical regions ; that iu temperate 
a they are less frequent and less fatal ; that they are of rare occur* 

' Parkes' Hygiene, 5th ed., p. 848. 
'Practice of Medicine, vol. L, p. 158. 
J. de mH., Brux., p. 497, 1IM6. 
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rence during the winter niontht) ; and tliat as we approach the frigid zone 
thoy become less frequent., and finally entirely disappear. We shall IUub- 
trate Uiia general truth by presenting data relating to the prevalence of 
malarial fevers in the Uiiit«d States. 

The increaaed mortality ti'om malarial fevers in southern latitudes is 
shown by the mortality statistics of the last (tenth) ceusua 

" In Grand Group I. (north Atlantic region), the proportion of deaths 
from malimal revel's to all deaths recorded was 4.5G per thousand, being 
ill the cities 3.02, and in the remainiler of the group 5,40 per thousand. 

" In Grand Group VH. (the Ijake Begion) the projMJriion of deaths 
from these fevers was 9.74 per thousand, being for the large cities S.27, and 
for the remainder of the group 11.88 per thousand. 

" In Grand Group IV. (the Gulf Coast) the proportion of deaths from 
malarial fevers was tio.SS per thouaand, being in the city of New Orleans 
44.81, and in the remaining portion of the group 77.61 per thousand." ' 

These mortality statistics ore valuable in a general way, but for reasons 
pointed out in the Introduction to this volume, there can be httle doubt 
that a large number of tlie deaths included in these statistical tables ore 
improperly ascribed to tlie malarial poison. 

The only data obtainable in the United States relating to the number 
token sick with these aud othrr diseases are contained in the reports of the 
Army Medical Department, which relate to the sanilaiy condition of the 
troops stationed at the various military posttt ecattered aU over the coantry. 

For onr present purpose we shaU consider the facts relating to the 
prevalence of malarial diseases at the posts located upon the Atlantic sea- 
board ; aud also at an interior line of [josts located upon the banks of the 
Mississippi and Missouri Rivers. The main facts relating to climate, tem- 
perature, and rainfall ore shown in the following Tables Nos. 1 and S. 
But it must be remembered, in studying these tables, that ceiiain essential 
facts relating to locality, nature of soil, proximity to marshes, etc., ore not 
represented. 

Table No. 1. — Military Staliana upon the Atlanlic Seaboard.' 
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' Quoted tram lbs Medical News of Not. 3.^. 1882. 

'The data in thla aud in the totloirlng tsbln are obtained from A Report 
Hjgiene of the United ButM Anay (Circular No. 8, Sargeon-Oeneral's Office, Waah' 
in^n, Hoyl, 1876). The xtUiBtios reUte ti> the period from Julj 1, ISTO, 
SO, 1874, inoltulve— fenr flukl yetn. 
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Tablb No. 2, — Stations upon tlie Misnissippi and Missouri Riixru. 
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These tables iliustrnte in a general way the influence of beat aa a 
factor in the prodiiution of nialarin. 

In Table No. 1, the raiuf&ll at the vorioua BtationH is sufficiently uni- 
form to be coiiaidcred a constant factor, and we have, therefore, only to 
explain the exceptional tuatances of salubrity or insalubrity. Tliis we can 
readily do by referring to the remarks of the medical officers to whom we 
are indebted for the several reports, and which are recorded in the " Re- 
]>ort on Hygiene," from which we have obtained our data. These remarks 
Herre also to illustrate the truth of statements, elsewhere made in the 
present volume as regards conditions relating to soil, topography, et«, 

But a word is required with reference to certain causes of error which 
cannot be ignored in the consideration of statistics of this kind. First, it 
most be noted that many of the cases of malarial disease reported are not 
of local origin. Thus a company may be transferred from a malarious 
locabty in the Houth to a healthy post in the extreme North ; and imme- 
iliately the sick report at the latter place will ahow a considerable 
number of coses of malarial fever, wliich are due to malarial poiitouiag 
which occurred at a distant point Such transfers of troops, and the 
arrival of recruits from malai-ious regions, will account for the greater 
number of cases reported at extreme northern stations, where the remarks 
of medical officers stationed at these posts indicate that intermittent fever 
of local origin is for the most part unknown. Second, it must be borne in 
mind that a single case may appear in the returns a number of times ; 
for when a man is supposed to be cured he is returned tn duty, ond his 
name is taken from the sick report, and every relapse api>ears in the re- 
turns as a new case. 

A third source of error, which has already been referred to in the 
Introduction, is by no means contined to practitionei's in civil life. The 
<hffe rent signification attached by physicians to the word "malarial," and 
different vievra as to etiology, leads to the entr^' of coses under the head- 
iag "remittent fever," which, according to our view, are inkpi-operly as- 

' Heteuroloijj' Ivi tiit j'ear 1874 on);. 
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cribed to maliiria. We suspect tbat many of the eases of " remittent 
fever " at northern stations are of tliis character, for the reaaoa that they 
bear an unusually large ratio to the cases of intermittent reported, whereaa 
malarial remittent fevers are generally l>elieved to result from esposnre to 
malaria in a more concentrated foi-m than that which gives rise to inter- 
mittents, or from tlie combined influence of heat and malaria, and there- 
fore should be in larger proportion in the more southern latitudes. We 
find, hotvever, that our army statistics show the reverse of this. Thus, if 
we compare the stations at the head and at the foot of our Table No. 2 
we find the difference to be very decided 



Fort Buford. Dak. Ter 48= 

Jackson Barracks, La 29^.57' 
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One CAUBG of ill-health in northern latitudes, which we believe is not 
infrequently attributed to " malaria," ia that which results from the crowd- 
ing of individuals in illy-ventilated apartments, and which has very appro- 
priately been called "crowd-poisoning." We sb'ongly suspect that some 
of the so-called " remittent fevei' " of uorthem localities is of this character. 
The tendency among miners, mountaineers, soldiers and sailoi-s in cold 
climates is to huddle together in narrow apartments for the purpose of 
keeping warm, without regard to ventilation, which is necessarily a second- 
ary consideration. A sanitarian who should see the " dug-outs " or stockade 
bouses which many of these hardy adventurers occupy jier force in north- 
ern latitudes during the winter months, would scarcely be at a loss to ac- 
count for the malaise, and fever of a mild i-emitteut iype, from which they 
often suSer. 

The sources of error which we have pointed out diminish, instead of 
magnifij-ing, the difference which may properly be ascribed to latitude — 
temperature — and which ia very appui-ent in our tables. Thus, in Table 
No, 1, the sum of the ratios for the tliree most northerly stations is 203, 
and of the three most southerly stations 687, The difl'erence is still more 
apparent in Table No. 2, but here the difference in rainfall is so great that 
a comparison which should ignore this would be unfair. We may com- 
pare Fort Buford. Fort Benton, and Fort Stevenson, however, with certain 
stations in Arizona, where the rainfall is nearly the some. Let ua take for 
example the following ; 
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The sum of the ratios for the uorthem posts is 176, for the Arizona 
posta 2,732. Or if it be objecteil that the sunmier rainfall is deficient at 
these stations in Dakota and Montana, we may go down the littt in Table 
No. 2 and take Porta Bipley and Snelling, lUlnnesota, and Fort Sully, 
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B of the AriaHM posts. The i 



Sonthern stations 2,732 

Nottbern statioos. 539 

Excess of rainfall (flver^e for each (^up) at Northern stations, 12.11 in. 
Excess of temperature (avenge for each group) at Soathem 
stations: 
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Aitnnal mean temperature 24.47* 

Temperature for July, Aogust, and September. 15.2S' 



Let us now see bow we shall account for the eiceptioQal cases in our 
tablea Befening to Table \a 1, we find the ratio at Fort Hamilton, New 
York Harbor, to be ia excess of that at anv station ou the Atlantic sea- 
board south of it. Turning to the report of the Medical Officer etntioned 
at this post we read : 

The fentarcs of the coantrr to the nnrth uid e«st of th« fort are peoutiar. Along 
(hv shoiv lb? banks are pret-ipitous, and :he fort itself staails upon an elevalion li^ 
about fortj^seren feel above low wsltT. Back from the shore the l&nd heromes rolling, 
and eihibiU a seriiM of eleratiuns and depreasious till we arrive at Flatlimda and Flat- 
bddi, namea which snffleieotlj express the character of the surface. 

Tiiia peenllar featare ia the moM important elemt^nt. next to ila insular poeitioD, fa 
the topographj of the fort, the soil being alluTial, consisting for the meet part of claj 
on top. Uien aand. pebbles, etc. , and fr«quentlr a second stratum of elar, and the roU> 
ing ohatvder of the surface producing nomerous deprewions, some round. Rome ob- 
long, varving in size from thirlv feet iu diameter to as manv vards. The result is, that 
the vhole countr? is dotted orer with ponds from the surface drainage. ... It 
has been calculated that within a radiua of a mile about Fort Hamilton there are at 
least sizl7 of these ponds. East of Ihe fort, near the new batteri, is a marsh of con- 
siderable extent, formed br the drainage of the higher land, and imperfectlj separated 
bv a bank of sand from tide-water. . . . The natural drainage is bad ; the ground 
being hillv, the water collects in the hollows, forming ponds, that hare become filled 
with rank vegetation, the depth of water (.-unKtantly varying, beini; filled during the 
winter aud spring by rain and mow, and in the summer and anlunui becoming so 
nearly dry a» to expose abnoft the entire beds 1« the direct solar rays. ' 

We can scarcely doubt, after reading this report, that the imusuni prev- 
alence of malarial ferers at tliis station is due to the local conditions de- 
scribetl, and especially to stnf^iant fp'ound- water. 

The prevalence of malarial fevers at Fort McHenrv, Md,, in excess of 
that shown at stations south of it, is explained by the following quotation 
from the report of the Post Surgeon : 

The marshy piece of ground spoken of In reference (o a portion of the offleers'qDar. 
ter» (hi'uld be Blled in, or some means devised to prevent the overflow it is sabjeel lo, 

as it is a fruitful tource of disease (op. cit., p. 42). 

The unusual exemption from malarial fevers enjoyed by the garrison 
at Savannah, Ga., is no doubt due to the fact that the troops occupied 
the upper story of a two-story brick building, situated in the centre of the 
city. Fort Macon. N. C, which is but little behind Savannah in salubrity, 
is dttiated upon a sandy peninsula where it is freely exposed to the purs 
breeees of the Atlantic. 
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The unusual nniouut of eickuess at Baton Rouge, La. (Tuble No.2 ), is 
explaiued an follows : 

Tlie Qiulariai ifiseaeea prevailing at the post are immediately due in great pari to the 
tract of swuDp bordering the nOTtlieru edge of the rsEervBtiou, aud the contlnnance of 
winds frutu that i|uarter i« accompanied b; a marked increasu in the uumlwr and 
t,'ravltj o( lUe caseB (op. cit, p. 121j. 

It is unnecessary to dwell further upon the imimrtance of heat as a 
factor in the production of malaria ; all authorities are agreed upon this 
poini According to Dr. Oeo. B. Wood malaria is seltlom produced at a 
temperature below GO'.' This is also the limit fised by Di-ako " below which, 
in his observation, malarial fevers do not prevaiL 

This corresponds veiy well with tlie observations made at our widely 
scattered army posts. We may take for example Sitka, Alaska, where the 
rainfall is abundant as shown below : 



Sitka 57°.03' 43.59° 5184" 65.62 16.54 50 

'V^'hen it is remembered that the garrison at Sitka came iroia stations 
within the rauge of the endemic prevalence of malarial fevers, and was 
changed at least once during the four years to which oui- figures relate, it 
will not be difficult to account for the limited number of cosea of malarial 
fever which appear in the returns, without supjxising that they were of 
local origin. 

R.UNFWJ. — We have already seen that soil-moisture is necessary for the 
production of malaria ; it is therefore evident that rainfall is an impor- 
tant factor in controlling the prevalence of malarial diseases. In general, 
arid regions are more salubrious than those in the same latitude having a 
considerable rainfolL But an excessive rainfall may prevent the develop- 
ment of malaria by flooiliug the low grounds from which it is usually 
evolved. The amount necessary to give that degree of soil-moisture most 
favorable for the production of malaria will depend to a great extent upon 
the otkaracter of the soil and of the subsoil. 

A pervious surface-soil with an impervious stratum of clay or rock at 
some uttle distance beneath, especially if this presents depressions which 
hold the water which falls, furnish conditions favorable to the production 
of malaria with but httle rainfall. But if the surface is impervious, the 
rainfall, instead of soaking into tlie groimd, is to a great extent shed, and 
carried off in ton-ents by the surface drainage- channels. For this reason, 
and because of the exclusion of oxygen from the soil, dry alluvial plains 
ore commonly healthy, while dry sandy plains not infrequently give off 
most noxious malarial emanations. 

The considerable pre^-olence of malarial fevers at Camp Lowell, and at 
Ciunp Verde, Arizona, shows that a rainfall of ten inches is sufficient to 
promote the evolution of malaria where other conditions are favorable. 
The ratio of prevalence per thousand of mean strength at these posts is : 
for Lowell, 694 ; for Verde, 978. In the same territory we find that Camp 
Mojave has a ratio of only 112, and Fort Yuma of 136. This ditierence 
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seems to be due to the deficient rainfall at the twn laat-mentioned posts, 
for tiie fiictOF heat is in escess, aa shown bj the followiug table : 
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We read in regard to Camp Mojave thatt 

The clliu>it« is health;, tlie wiutura pleasant, but the aummerH extremely hot. 
Tliert u no rainy teaaoii, though Ihiindiir-showera are Irequoiit iu July bqiI AugUBt. 
. . TIiH nighlH are a» hot hs the days, the UunpiTalurc not Torj'ing in the ulightcat 

degree fur huurs, no hot that uo one cui sleep in a liDuse, the whole garrison lying on 
the open plain, endeavoring to calch the faintest breene, the walls at the houaea bo- 
toming BO heated oa to render the harraakB uaendnrable. ' 

We can easily imagine the result, if. in the same latitude the garrison 
should remain during the night exposed to the emanatioua from a i)orou8 
soil containing ataguant ground- water. 

To further illustrate the influence of rainfnlJ, let us compare the sick- 
ness from malarial fevers at a post iu the drj part of Texas with that at a 
station in about the same latitude which has on abundant roinfaU. For tbia \ 
jiurpose we select the following : ' 
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With a summer tempei-ature three degrees higher than that at Jackson 
we find that Fort Coudio has less than one-fourth as muuy cases of mala- 
rial fevers. We read that it is situated at the junction of the North and 
Main Concho Rivers. 

The Biirronndlng eountry Is a flat, treeless prairie, not sasoeplible of cultiratiun, 
exoept on the bottom lauds where irrigation can be effpcted (op, uit., p. 195). 

The military post of Jackcou occupies an elevated spot of otmut flfteeu acres on IIih 
west, &nd ailjoiuing the oorporMe limits of the city of Jackson. . . , The soil Wing 
a light, sandy, porous loam, does not retain water bi ittiijniili^ on Ihe aut^f-icr, and three 
tarfiiee-draiiu ore [unnd KuSuiunt to carry oS all surplus moUturc (op. cit, p. Mi). 

The following table, which we copy from Hertz' article on " Malarial Dis- 
eases " in "Ziemsaen's Cyoloptedia," shows in a verj- marked manner the 
influence of rainfall as an etiological factor in the some locality during dif- 
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ferent ;^eara Tlie table which was compiled by Jilek, relates to a noted 
malaiioas district of Istria (Pola). 
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Atmosphziuc Moisture. — When there is an abundance ot moiatiire in or 
upon the surface of the soil the atmosphere ie humid and mists we of com- 
mon occurrence. To what extent this atmospheric moisture is necessary 
or accessory to the production or preservation of malaria it is difficult to 
say, as aoU moisture and atmospheric humidity are bo intimately connected 
in malarious localities that the hitter condition ctuinot well be considered 
alone. But there aie ^ta which seem to show tliat an extremely dry air 
either neutralizes the malarious poison or has no carrying power. On the 
otlier hand, a still, moist atmosphere is genei-ally behoved to favor the ac- 
cumulation of malaria, which occiirs especially near the ground. It is 
possible, also, that the poison multiplies in such an atmosphere. 

During the daytime the heat of the suu causes ascemfiiig currents by 
which moisture given off from the soil is quickly distributed throughout 
the lower regions of the atmosphere. If malana is as abundantly pro- 
duced, it is at least, for the reason mentioned, not so potent, because not 
as concentiwted in tlie immediate vicinity of its production, as at night, 
when the atill, moist air retains the malai-ious exhalations from the soil 
That it is not alone the stagnant condition of the atmosphere which makes 
exposure at night so dangerous in malarious regions is an inference 
founded upon observations relating to mists and fogs. It is very generally 
believed in such regions that condensed atmospheric moisture, in the 
shape of mist or fog, may carry malaria from the low levels, where it is 
produced, to higher levels, where conditions are not favorable for its local 
production. 

The writer recently had related to biTn an instance which seems to sup- 
port this common behef. During the civil war a regiment was stationed 
upon the summit of Lookout Mountain, near Chattanooga, Tcnu., and it 
was proposed to estabhsh a sanitarium upon this elevat«d plateau, which 
seemed to be very favorably located for tLe purpose. But according to 
my informant, who was the surgeon of the regiment referred to, the men, 
who had previously been healthy, soon after removing to this station com- 
menced to suffer from attacks of intermittent fever. No local cause could 
be discovered to account for this evidence of the presence of malaria, and 
the surgeon was of the opinion that it was transported by the mists from 
the valley, which in the early morning ai-ose from the lowlands, ascended 
the sloping side of the mountain, and like a rising tide flowed over the 
level plateau upon its summit My informant states that this mist had a 
" marshy odor." 

The influence of the malaria-laden mists of the Roman Campagn& Is 
referred to by Colin as follows ; 

Ever; mom<ng, from the heights of ths Quirlnal, where our hoapitHlti were located, 
we perceirud >t our feet a vut white theet, which frcm the galea of the oity uoroUed 




CONDITIOSS GOVEBOTNO DISSEMINATION OP MALARIA. 59 

lUelf u f sr u Ihe baae of the mnantuLis n-hich limit llie b^in of Home. Constitiiled 
\rf the nocturnal pn-uipitatiou of the atmospheric vapors, this fojf covered uuiturmly 
Uia entire Roman Campagui. In our iiuinedinl* vicinity the city iliielf alone emerged 
from this sheet of vkpor. aud in the distance we Baw the nnmeroua towns attached to 
the flanks of the Albian MauntalDB — Alhuno, Castet Groodolfo, Marino. Rocca di Papa, 
etc To each of these wo might have been able, from our obgervatory, to osaign ap- 
prozimatelj ita relative degree of Balubrit.v, oooordiog to its elevation above this log, 
ThosAltiano, at JtOl metres elevation nbovi; the level of the sea, and Fraaoati at 836, are 
only invaded in their lower quarters by this malaria-laden fog, while their more elevated 
streets belong io the lone of aria biwiM orfin-i. Above tliese too towns the air is cont- 
pletely salubrious in the little vill^es of Roeea Priori (717 metres), of Roooa dJ Papa 
(807 metres', eto.i 

OzoNB. — The accumulatioa of maliiria at nigbt bos been ascribed to the 
abaence of ozone, wliich ia etipposed to be produced during the day hy the 
txui'a rttye (Uhle). It has also beeu euggested that the abundant preeence 
of ozone may account for the absence of malaria from certain swamps 
where the conditions would seem to be favorable for its evohition (Hertz). 
Bat according to Fox, " There is no evidence to show that ozone deetroj-a 
tlie marsh miasm, or is in any way related to malarious disease." * 

Dr. Fox cDucludes, however, from his studies of ozone, that it ia an 
agent of great importance in nature, and that it decomposes some of the 
offensive pioducta of putrefaction. Nevertheless we are com])elled to 
iigree with Parkes that '■ the subject of the presence and effects of ozone, 
curious and interesting as it is, is very uncertain at present" ' 

Winds. — The influence of winds upon the prevalence of malarial fevers 
lias been repeatedly observed in many parts uf the world, and is one of the 
strongest arguments in support of the view that malaria is a material sub- 
stance. For oil observations are in accord in showing that it is not the 
quarter from which the wind blows jjer xe which influences the result, but 
the relative position of certain terrestrial areas which are themselves recog- 
nized as sources of the malarial poison. In other words, the influence of 
lualnrious winds depends solely upon the capacity of currents of air for 
transporting the poison from its source to more or less distant localities. 

In general, land breezes in malarious regions ore charged with malaria, 
and sea-breezes are not The insalubrity of these laud-breezes depends 
upon the nature of the surface over which they have passed. If this be 
dry and sterile they are usually innocuous. But if they come over trr>j>- 
ical swamps or jungles, or from rich alluvial botloni-londs saturated with 
moisture, they may give rise to severe forms of malarial disease in situa- 
tions where there is no malnria of local origin. 

Very great differences of opinion exist among authorities as to the dia- 
tauce over which malaria, in quantity suflicient to proi.luce disease, may be 
transported by the wind. 

According to Tommasi-Crudcli,' the malarial poison is ordinarily con- 
fined to a height of three or four feet above the surface of a mohirioua 
soil. " Above this the air of malarial regions is usually inoffensive, either 
because the germs ore not raised higher by the ascending inirrent of air, 
or because tliey are not sufficiently numerous to produce malarial iufec- 
tion." Not only does this author accord but httle altitudinal range to 
malaria, but in his opinion " the theory that malaria may be carried a 
great distance by the wind is not supported by facta." 

lAnciai also accords but a limited capacity for transportation l« the winds. 
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and pointe out the fact that the soittli wind does not injuriously sffect the 
inhabitfmts of the city of Rome, oJthoii^h the Pontine maralies lie in this 
direction, at a distance of forty to flfty kilometres (eighteen to twenty-five 
miles). Colin, however, pointa out that it is not the distance which is an 
obstacle in this case, but tJie fact that these marshes are not^ under ordinary 
ctrcumstances, tlie source of the malaria from which the inhabitants of Rome 
suffer. According to this author, the Pontine marshes are almost innocuoiiG, 
except when, from an unusually hot or dry season, the level of the water in 
them is lowered and the subjacent mud is exposed to theuvtioo of the atmos- 
phere. In tbis (.'iwe the inhabitants of the adjacent villages suffer cruelly, 
HS in the year 186.5 ; but it is the Eoman Campagna which is responsible 
for the malaiial fevers for which this part of the world is so celebrated. 
In the city of Rome the low-lying places along the Tiber are said by Colin 
to be less subject to malarial fevers than higher points — the ancient Roman 
hills, which, on account of their elevation, receive from the slightest 
atmospheric currents the malarial emanations from the plains, while they 
serve to protect from these winds the other quartei-s of uje city.' 

M. Garrard, a French author of repute, supposes that the unusual 
prevalence of fevera in Europe at certain periods — epidemic prevalence — 
is due to the trausportation of germs by atmospheric currents from the 
continent of America, and especially from the Gulf of Mexico (Colin). 
Surgeon Charles Smart, of the United States Army, has also suggested the 
transportation of germs from a distant molarifius locality, and their subse- 
quent deposition by the falling rain or snow iu high altitudes, as a cause 
of the Bo-cnlled " mountain fever," which he thinks if probable may result 
from driniing such " malarious waters." ' 

This belief in the transportation by the wind of the malarial poison, in 
an efficient form, to a great distance from its source, and especially over 
intervening bodies of water, has not met with much favor among medical 
authorities, and is opposed by numerous observations. 

Dr. Wood says : *' Winds appear to be capable of carrying miasmata, 
either enveloped in clouds and fogs or otherwise, a very considerable dis- 
tance ; according to MacCuUoch, even so far as five or sis miles." ' 

Hertz says : " We may admit the agency of the wind as a carrier of 
miasm for a short distance ; but when it comes to stretches of many miles 
it is no longer to be taken in account" ' 

Loncisi relates the following: "Thirty ladies and gentlemen had 
sailed to the mouth of the Tiber on an excursion of pleasure. Suddenly 
the breeze shifted to the south and began to blow over n marshy tract of 
land situated to windward of them. Twenty-nine of the thirty were im- 
mediately after attacked with t«rtian ague " (Watson).' 

Dr. Watson, referring to the fact that in malarious regions the crewa of 
ships which are anchored a few thousand yards from shore do not suifer 
from the fevers which ore often extremely prevalent and fatal among tho8« 
who remain permanently or temporarily on shore, says ; " It is probable 
that this pecuharity has led to an erroDeous and contracted estimate of 
the space through which the poisonous effluvia can be carried upon land 
by the wind. Although the distance to which they are capable of being 
BO conveyed without losing their morbific power has never been precisely 
defined, there con be no doubt that it is considerable. In Italy, accord- 
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tng to Dr. MacCuUoch, the poisonous exhnlntionn of the lake Agoaiio linve 
)>een. ascertaioeil to reach ns far as the Convent of Comaldolio, situ&ted ou 
a high hill three miles diMbint." ' 

Sir tiilljert Blnioe, in speaking of bilious remittent fever, says; "I have 
known a hiiiidrett yards in a ro&d tnake a differenoe in the health of a 
ship at anchor, by her beinj^ under tlie lee of marshes in one situation and ' 
not in another. It is difficult to ascertain how far the intluence of vapors 
from woods and marshes extends ; but there is reason to think that it is 
to a very small distance. When the ships watered at Bock Fort they 
found that if they anchored close to the shore, so as to smell the land-air, 
the health of the men was affected ; hut upon removing two cables' length 
no inconTeaience was perceived." ' 

A marked difference in the amount of sickness resulting from exposure 
to breezes from a mnlarious swamp noted in dwellings but a short distance 
apart may he due to the direction in which these face rather than to the 
difference in distance from the source of the malarial poison. Other cir- 
cumstances also, such as the proximity of water, or the shelter furnished 
by an outer row of dwellings, by trees, etc , must be considered, for it is 
scarcely probable that the sharply drawn line observeil in such cases as 
the following con be due to distance alone. iL Rigaud de lisle says ; 

About the end of IBIO I tiu at Civita VecohU. in IUI7. Fusing Ihrough St. 
Joltn'H Place, wliicli is a pretty regular square, I wks shown one whole Bide nhure the 
Inhabitanla had bvi^n much aOIii'teil with diseases occasioned hy bad air, while those on 
the opposite Hide had Hlmost escaped. Wliat conld be the cause of such an extraordi- 
nary ditfertirce between liouses so near to one another ! Dr. Nncy, an intelligent phy- 
sician, pointed out to 11s that the former faced south, so aa (o receive directly the 
soutlioBBt winds, whicii arrive saturated witli luiodniata from mitrsliea on tlie euast.' 

The following is related by Dr. S. Meredith ; 

At the I.oajan tea factory the laborerd' cotlages were erected in two rows facing each 
other, ou a, piece of ground about Bfty yards wide and several Imndred in length, and 
sitDBttHl on the left bank of the Shonii Biver. The back of one row of houses was 
toward the river, a few yards of space intervening, covered with shrubs, but no grass. 
The other row was toward tlie grassy ground ; the jnngle came quite up to the houses. 
All the houses were built of plaited bamboo and thatch. The laborers were there- 
fore of the same kind, living on the same food, and exposed to the same atmosplieric 
randitions ; the only difference was that one row was close lo the jungle and the other 
at some little distance. The men in tha row close to the jungle snttered much more- 
from malarious diseoKB than those in the row o^ houses nearer the rlvar.' 

Although, aa we have seen, the wiud may bring mnlaria from a. distance 
to healthy locations, it is on the whole a sanitary agent of the greatest im- 
portance, as it promptly dilutes and dissipates the malarial emanations of 
the soil over which it sweeps. 

Many regions wluoh would doubtless be pestilential but for the purify- 
ing influence of the prevailing winds are quite salubrious, although the 
local conditions may be favorable for flie production of malaria. For this 
reason the eea-const and small islands are commonly more salubrious than 
the interior. This is especially true of low islands which come within the 
inSuence of the trade-winds. Thus we read that at the Fiji lalandB, 
although the climate is strictly tropical, " the tnule-winds modify the tem- 
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perature and prevent the accumulation of miaBmata from tJie 

masses of decaying vegetable matter, so tbnt maliirial diRea(>es are rare." ' 

The absence of malarial (Uaeaaes from the Bermudas lias been not«d by 
several w-riters. Tlie Sandwich Islamla also are comparatively free from 
these diseases, as are the Society Islands, ami in general the smaller islands 
of the Pacific and Gulf of Mexico. 



T0FOaRAPHIC«L CosDmoNS. 

MocNTArNB, — The sloping sides and elevated peats of mouutainB are 
commonly free from malarial diseases, but these are often very prevaleat at 
the base, especially of wooded hills and mountains, as the drainage from the 
slopes is here checked and the soil is often saturated witb water and may 
even be boggy for this reason. Mountain valleys, when the temperature 
is sufSciently elevated and the soil contains stognant ground-water, ate 
often prolihc sources of malaria. Elevation, except in so far as it favorB 
drainage, and is attended with a reduction in tlie temperature belonging 
to places at the sea-level in the same latitude, seems to be a matter of no 
importance. 

According to Parkes, malarial fevers have been knoi\-n to prevail during 
the rains at Kussowli (6,400 feet), at SubatLoo (4,000 feet), and at other 
Himalayan stations.' 

Hertz states that on the Tuscan Apennines fevers are to be found at 
the height of 1,100 feet ; on the Pyrenees at 5.000 feet ; on the island of 
Ceylon nt 6,500 feet ; and in Peru at 10,000 and even 11.000 feet.' 

VAi.iiEYS. — Other tilings being equal, narrow valleys are less salubrious 
than open plains, and the more they are protected by the surrounding hills 
from the purifying action of the prevailing winds, the more unheiilthy they 
are apt to be. On the other hand, when a nan-ow valley is swept by the 
winds, it may servo as a channel through which malariid emanations are 
carried high up the mountain's side. "It has drifted up even to the sum- 
mits of the Neilgherries, 7,000 or 8,000 feet" ' 

Islands.— In speaking of the purifying action of sea-breezes we have 
already had occasion to refer to the exceptional salubrity of small islands. 

Finally we may conclude this section by saying that, in genei'al, those 
topographical conditions which favor the accumulation of stagnant ground- 
water, and which interfere with the purifying influence of atmospheric cur- 
rents, are favorable to the development, and concentration near the surface 
of the ground, of the malarial poison ; while those conditions which favor 
natural drainage and free access of the wind to malarious locahties influ- 
ence in a favorable way the salubrity of a place, 

' BUff-.Sar|!eon Meewr, in Med. Times k Qai., Lon<l., Janawj S, 1875, p. 88. 
•Op. cit., p, 6«7. ' ZiemBstMi, voL ii., p. 566, 
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CHAPTER III. 



SPECULATIONS AND RESE.4ECHES BELATING TO THE NATURE 
OF MALARIA. 

Thk highest medical authoritiea in all parts of the world, while recog- 
nizing the fnct that there is such a thing as malaria, generally concur in 
the statement that we know nothing definite as to its chemical nnd physi- 
cal cbaractera. This is the verdict of the older authors, Wood, Bai-tlett, 
Watson. Aitken, and AlncCulloch, and also of more recent authorities — 
Hertz, Colin, Fayrer, and others. , 

The present writer regrets that he does not find himself in a position 
to give a more definite answer to the question. What is malai-ia ? 

Having made this confession, it inay be thought that in a practical 
work upon " Malaria and Malarial Diseases " the example of the illustrioue 
men named might well he followed, and speculations relating to the nature 
of this unknown agent ftvoided. But this is the age of experimental re- 
searches, and it is generally recognized that we must depend upon the ex- 
perimental method for the solution of this prohlem. It tlierefore becomes 
necessary to record the efforts which have been made to this end ; for the 
direction of these researches in the future, oa in the past, must necessarily 
be controlled by speculations relating to the nature of the poison, and it 
is important that these speculations should be well considered and founded 
upon observed facts, if they are to bear fruit hereafter. We beUeve, there- 
fore, that a systematic statement of the researches thus far made, and of 
the speculations which have led to them, will be of value as indicating the 
direction which future investigations should take. 

The ItaUan author Lancisi ' (1695) was the first to demonstrate in a 
definite manner the fact that malarial fevers are caused by a material sub- 
stance — malaria — and to point out the conditions which control its pro- 
duction. His view seems to have heen that the poison is of a gaseous or 
aOriform nature, and this has been the commonly accepted beUef until with- 
in the past few years. Recently, however, there has been a growing dis- 
position to believe that the malarial poison is particulate and organized ; 
in other words, that it is a living "germ " or micro-organism. This is not 
n new view, as it was formulated by Lucretius (!)6 b.c.) and has been sug- 
gested by Linnaeus (1778) and others. In our own country prominence 
was given to this theory of causation by the able paper of Dr. Mitchell, of 
Philadelphia, published in IHSd. 

Various suggestions have been made as to the exact chemical nature of 
malarial emanations by those who suppose them to be of a gaseous form, 
but the chemiate have thus far failed to demonstrate any special ingredient 
h-air or in marsh-water to which specific poisonous properties, of 
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the kind whieli tlie hypothetical aubatance malaria posBfiBaes, c 
©rly aacribeil. As esamplea of the explanations based upon this t 
the nature of nrnku-ia wLicli have been offered, we may mention the aug- 
gestion of Dr. HempHtead,' that hydrocyanic acid is probably tlie cause 
of autumnal fevers ; that of Professor Daniel (1841), who inferred, from hia 
having detected sulphuretted hydrogen in the water of certain African 
rivers, that tJiia gas might be the nosioua ingredient of the air of manhea 

iWootl) ; mid that of Wilson,' who supjxisea that ammonia united with a 
erment is the agent in question. 

Our knowledge of the chemiatr; of mareh-air is aummorized by Porkes 
as follows : 

The air of typteal tnanhee eontaini UBually tn exaen of OKrbonic ftcid, which 
amounts, perhaps, to ,0 or .8 or mori? per 1,000 Folumes. Watery vapor is uBuall,r iii 
litrge quuiKty. SQiphuretted hj'drogun la prenent if Ihe water of the mnrKli contains 
BUlpUatea, which in presence of organic mailer are converted into sulphurets, from 
which BH, is <li>rived by Ihe action of vegetable ooida. Carburetted hjdrogen ia also 
often present, and occaiitmollv free lijdrogen and ammonia, and, it is soid, pboepho- 
retted hjdrogen. 

Organic matter also exists in considerable qnanlitj. Discovered by Vanqnelin 
(1810 lo IBll, In tlie air collected over the LwigiiHloe morelieB), by De Lisle, and again 
by Ho«ciiU (1618, in the air of a Lonibardy rice-fieldl, and examined more recently by 
Rouffiingault (1829, ISSR), Qijot (1859), and Beocbi (leSl), the organic matlrr at^mi lo 
have mncli the some cliMrocti^r always. It blackens sulphuric acid when the air i* 
drawn through it ; gives a reddish color to nitrate of silver ; has a llocciilent appMr^ 
HI1C0 and sometimes a peculiar marshy smell, and healed with gods-lime alFords evi- 
dence of ammonia. The amnunt in Becchi's experiments was .00027 grm. in a aabic 
metre of air (=.000118 gr. In one cubic toot).' 

It is hanlly worth while to combat the idea that malarial feverfl are 
produced by any of the above-mentioned gases, wliich are well known to 
chemists, and tlie toxic properties of which are quite different from those 
exhibited by the unknown agent malaria. 

But as regards tlie organic matter preaent in the nir of marshes and 
other malarial localities, we cannot apeak witli the same confidence. Tlie 
very teats by which this is known to ua change its chemical atructure, and 
it is impossible to say what its phyaiological effects might be if admin- 
istered imchanged to healthy men and animals. We do know, how- 
ever, that certain complex nitrogenous substances produce most violent 
toxic effects in very minute doaes. As examples of this we may mention 
the aeptie poison— eepwiH— which baa been obtained by Bergmann, by 
Panum, and by Burdon -Sanderson from putrid tmimnl matters ; tiiie 
ptomaiues, whicJi resemble the vegetable alkaloids in their reactions, and 
which have been stutbed by Selmi and by Gautier, who obtained them not 
only from piiti-id blood but also from the nomiiJ aecretionH of healthy 
persons ; and the proteida obtained by Weir l^IitcheU and Beichcit from 
serpent venom. We may remark that the septic poiaon producea fever of 
un intermittent character, and that in several respects its action resembles 
tliat of the malarial poison. Tliia is seen in various aurgical injuries where 
fever results from the absorption of the products of decomposition from a 
concealed pus-cavily, from the surface of an open wound not treated anti- 
aeptically, etc. 

It has been suggeated that malaria may be a poiaon of this kind, and 
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tbere is notliing in tbe cii'ciimsiancea which govern its production to con- 
tradict this vietr. We can easily uiidei'atnnd how such a poison might be 
formed in tbe soil as a result of the vital activity of certain micro-organisms, 
the pabulum for the rapid multiplication of which would be found in the 
organic matter which appears to be an essential element for the production 
of malaria. But the poisons of tbia kind of which we have any knowledge 
are not volatile, and it is not so easy to account for tbe presence of such a 
poison in the atmosphere. However, this may perhaps bo explained with- 
out great difiiculty, and the main question is whether tbe pbenomena of 
inolurial poisoning can be accounted for upon the hypothesis that malaria 
U a poison of thiu kiud. 

in a paper contributed to tbe London Lancet (Uii., No. 2) Dr, H. Benoe- 
Jonea offers n theory of the viodus operandi of infection and of pathogenic 
action upon tbe supposition that malaria is a poison of tbe kind indicated. 
He aays : 

Ajue ferment is proLablj' it hijfhly complex nitrogenoiia Babstance, oipable of being 
dried and curried by the wind far frum the plnoe where ft v/aa produced. It eutt^rs hy 
t)>? moutlt with the dust, sod. like anlmnl or vegetable alkaloids, It passes from the 
blood iuto Hverj texture of the bi>dy, and acta ou each much or littlti, avcording to ita 
chemical properUee. Frobablr it acta moat etrongi; on the nerves that regulate oxida- 
tion, causing for a time contraction of the arterial vessels and coiiseiguent suboxidatiau 
evervwhere- The iuoreased obatructJou oE the small arteries reacts ou the tension of 
tlie blood, and this produces increased contraction of the heart, which conliuues to in- 
crease until the obstruction yields, and a state of peroxidation Is set up, by which thi: 
poison is partial); destroyed. Dnring the remission, probably the poison is reproduced 
until sufficient is formed, in from one to three days, to go through the same action 

Tliis tlieory of ague admits of a reasonable explanation of the action of quinine and 
arwnic in slopping the p-iroxysms of llie complaint. On the ague poison itself quinine 
and arsenic tany have no action, but lUey pass into every texture from the blood, and, 
combining with [lie nervous substance on which the ague poison nets, tttey form a com- 
puand ou which the ague poison is incapable o! producing an effect before it is oxidiind 
and destroyed. 

The ague poisou, unlike the imall-pox or typhus fever ferment, instead of protect- 
ing the body by making it incapable of uudurffuiiig the same action again, makea the 
uervea more ready, on the slightest renewal of the poison, to undergo the same action 
again ; so that it has been said tliat the ague poison may Ho durmnut for yearg. It iit 
for more probable that a much smaller quantity of the poison can produce the return 
of tbe symptoms than that the original ferment should retain its properties for montha, 
(ir even for years, after it« Qntt action liad passed by. In this reupect, and in Borne 
otiien, tlie action of ague poison proves that it is a very peculiar ferment, and lieuce, 
Ibougli 1 have placed it near to tlie typlioid ferment because of its origin, I must shortly 
point ont to you the different effect wliich the true typhoid ferment produces. 

The weak point in this explanation is the supposition that " during tbe 
remission probably tbe poison is reproduced until sufficient is formed, in 
fivam one to three days, to go through the name action again." It is diffi- 
cult to believe that a non-living ferment, formed in tbe first instance in tbe 
soil, should be reproduced in the body of a living animal, except aa a re- 
suit of the vital activity of tbe micro-organisms which produce it external 
to tbe body. And tbe cases of relapse at a remote period after exposure, 
are especially bard to reconcile with this explanation. We must suppose 
that ft certiiin amoimt of this ferment is stored away in the sj-stem, and 
that weeks and months after a cure has apjiai-ontly been effected by the 
administration of quinine, the poison ^ain multiplies sufficiently to pro- 
duce a paroxysm of intermittent. The reproduction of the poison accord- 
ing to tills hypothesis must be effected by some of tbe normal histological 
elements of the body — e.g., gland cells, epithelium cells, nerve cells ; for to 
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suppose that the poison multiplies itself, is to place it at once iu the cate' 
gory of lining ferments ; for living organisms alone ai'e capable of self- 
multiplication. 

The writer is not, however, incJineil to dismiss this hypothesis as to the 
nature of the imisou as untenable, and objects only to the supposition that 
the paroxj'sma of fever are duo to its reproduction in the body indepen- 
dently of the mici'o-orgnnisms which we must suppose to be concerned in 
ita production in the soil of malarious itgions. 

Two otJier explanations are open to us upon the liypotliesis that the 
malarial poison is a complex nitrogenous compound produced in the soil 
in the way indicated. 

Firnt. — Mslariftl poisoning may be au intoxication in which the toxic 
agent is not reproduced within the body, and in which the paroxysmal 
febrile attecks are secondary phenomena, resulting i-eraotely from injury 
to the nei-vous system caused by the direct action of the poison, nnd im- 
mediately from a secondary cause, such as chill, indigestion, vitiated secre- 
tions, etc. This possibility will receive further attention in the article 
devoted to " Malarial Poisoning." 

Second. — The poison may be reproduced within the body by the same 
micro-organisms which are concerned in its production in the soil, and 
which may gain enti'once to the body bj' the respiration of an atmosphere 
in which they are suspended, or by the ingestion of malarious waters. 

Another h3'pothesis is that malarial poisoniug results from iiifectloii by 
low organisms, present in a malarious atmosphere, which direi.-Uy produce 
the phenomena ascribed to malaria, but which do not multiply within the 
body of the infected individual. 

Finally, the malarial poison is thought by many to be o litvig grrm, 
capable of Helf -multi plication within Ihe body of an infected individual, as 
well as in the malarious soils which are its normal habitat. 

According to this view the morbid phenomena are accounted for by the 
direct action of the malarial parasite, nnd the periodicity which charaoter- 
izes malarial fevers is supposed to result from circumstances relating to 
the life-cycle and periodic development of this micro-organism. 

The observations and experimental researches bearing upon the two 
last-mentioned hypotheses must be considered before we can attempt to 
estimate their value. 

In this country Dr. Salisbury,' of Cleveland, Ohio, was one of the first 
to attempt to solve the malaria problem by direct observation and by ex- 
periment His microscopical researches led him to the conclusion that a 
unicellular alga, belonging to the geniis Palmetla, was the malarial germ. 
Tlie evidence offered in favor of this view consisted in the finding on the 
surface, in marshy locahties, great quantities of this little plant ; in the 
presence in the atmosphere of spores of the same ; and iu the detection in 
the sputa of persons suffering from intermittent fever of cells beheved to 
be identioal (vith these. Also the alleged production of tj-pical attacks of 
intermittent, in four individuals, as the result of exposure in a bed-chamber 
in the open window of which fresh clods from the mai-shy soil containing 
this FalmeUa vrete placed. The attacks are said to have followed such ex- 
posure at intervals of ten, twelve, and foui-leen days, and to have been 
cured by quinine. 

The evidence offered in Dr. Salisbury's paper, even if we exclude the 
possibility of errors of observation, is entirely inadequate to sustain hia 
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ooncIusioQ tliat tliis PalmfUa beiu-s a causal relation to intei-mittcnt fever, 
Aud, ft3 tbeue observations Jiave not been coiifirnied by subsequent iuvea- 
tigatious we con accord them but little value. We niay remark, however, 
that the experimeut reported is one which, it seems to us, is more likely 
to lead to definite results, if repeated with sufficient care and supplemented 
by careful microscopical researches, than certain later esperimenta, in 
which culture-fluids, iuoculated with micro-organisms from swamps, have 
been injecttid subcutaneoutily into animals not demonstrated to be susceiv 
tible to malarial poisouing. 

In 1870 M. Bolestm reported the results of his microscopiotU invest!' 
gations made in the vicinity of Home.' Au exaiuiuation of the water of 
the Pontine marshes and of those of Ostia and of Meccarebe showed that 
they were filled with infusoria of different species, voicing with the condi- 
tion of the water and the degree of its corruption. Among these various 
organisms one in particular attracted attention. Hiis is said to be a little 
plant, most abundant in water of marshes which is in a putrid condition, 
and whioh resembles ahghtly the Cactun I'eruvianus. This alga rests upon 
the Burhc6 of the water ; it i^ mixed with a quantity of greenish-yellow, 
transparent spores, y^i^ir^ mm. in diameter ; there are also sporangia of 
-jin to j/.Tj mm. in diameter, in which tltese spores are included. This 
ulga is said to grow rapidly in the presence of oxygen and under the in- 
fluence of the direct solar rays, and especially in the presence of decaying 
vegetation. The above- described spores were also found in the air of 
Rome and ita environs, aud they were still more abundant in condensed 
atmospheric moisture obtained from the vicinity of marshes. The numer- 
ous observations of Bolestra led lum to the conclusion that these spores, 
or Bome toxic priuciple connected with them, constitute the cause of palu- 
dal fevers. No evidence other than the finding of the plant and spores in 
question, ia, however, adduced in favor of this belief, and the obsei'vations 
recorded ore introduced here, not because they are supposed to have any 
pairticular seieutific value, but as a part of the history of the researches 
which have been made with a \iev/ to discover the malarial " germ." 

We may nest refer to the investigations of Dr. Lanzi, of Bome, mode 
in 1870. The microscopic fauna and flora of the Pontine marshes and of 
the marshes of the llomon Campagna also occupied the attention of Dr. 
Lanzi, who reports the discovery of a pecuhar alteration which the olgse 
in these situations are subjected to. The cells become filled with doi'k 
granules, which become more abundant as the algre die and pass into a 
state of putrefaction. The chlorophyl disappears as these granules in- 
crease in number, and finally the cells become quite block from the accu- 
mulation of these dark-colored bodies, which Lanzi behevea to possess the 
properties of a ferment, and to be identical with Hacteridhim branneum 
of Schroet#r. They are found in abundance in the dust of the Campagna. 
and can be cultivated b^ using this to inoculate a culture-medium. Ac- 
cording to Lonsi, the pigment-granules found in the spleen and hver of 
peraona suffering from malarial poisoning are identical with these dark 
granules found in decaying algn. We pass this alleged discovery without 
remark, except that it still lacks confirmation. 

Next in point of time we find recorded the discovery of Eklund, of 
Sweden.' This author collected mud from malarious morahes, and heaps 
of seo-weed from the beach in malarial localities, and placed this material 

dh. gen. de mM., I'lir., September, 18T0. 
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in saucers whit-li were covered with gksa vases. These were exposed I 
the direct raj'B of the sun upon a balcouy. The condeuaed moisture upon 
the inside of the glasa vaaea was examined by the mieroscope and the 
malariitt parasite found. It is named Limnophijimlis kyali'm. According 
to Eklund, this parasite hud previously been observed bv Lemaire and 
Gratiolet (18(J7) and by Cauvet (1876). It is a fungus which develops 
directly froro a inycehum, which is simple or dichotomous, hyaline, and 
extremely slender. In presence of hent, moisture, and decomposing vege- 
table material the mycelium grows in length and spoi'nngia or conidia 
are formed. Tliese are transparent at first, but when the sporangia are 
entirely ripe the spores have a bi-own color. The Limnophi/salis is found 
in the blood of those attacked with intermittent fever. To demonstrate 
its presence Ekluud draws blood by puncture with n needle trota the 
superficial capillaries in the region of the spleen. This is received in 
capillary tubes which ai-e hermetically sealed. Betoi-e being examined the 
blood is diluted with solution of nitrate of potash. In every case the 
blood of patients with intermittent fever was found to contain the Lini- 
iK^hyHalin hyalina. It was also found in the ui-ine, where its preeeooe 
indicates that the patient is liable to a relapse. 

We come now to the discovery of Klebs and Tommasi-Crudeli,' an- 
nounced in 1879. This is entitled to more consideration than those pre- 
viously mentioned, because of the paiustakicg nature of the investigation, 
and careful record of obsei'vations which form the basis of the alleged 
discovery ; and because considerable independent evidence has since been 
presented in favor of the new that the Jiaculun malarias is tJie much-sought 
malarial germ. 

The morphological charactere of this bacillus are described as follows : 
In the earth of malarious districts are found numerous, shining, oval, and 
mobile spores, .95 of a micro-millimetre in diameter. lu cultiu'e-Huids these 
spores develop into long tlireads, which are at fii-at homogeneous, but later 
divide into segments. It is mentioned us a pecuharily of this bitcillua 
that the spores ore at the two extremities of the segments, and in some 
cases a tliird spore is seen in the middle of a rod. 

The evidence offered in the original memoir of Klebs and Tommasi- 
Crudeli, in favor of the behef that this bacillus is the cause of malarial 
fevers in man, is derived from experiments matle upon rabbits, in which 
culture-fluids containing the bacillus in question, and washings from ma- 
larious soils, were injected subcutaueouslv. The results of these esperi- 
ments are summarized as follows in the London Meiiiral Record : 

1, T)ie po)«on is contained In gre&t qauititiea In malarial distrloU at BeuanB irlien 

uo fever is pnivnlent. 

2. At such sunsons it can bu collected from the nil* immedintelj bIkivp the soil by 

8. Stagnant water does not uaiirtlly appear to contain organisms peeuliur tn tnslaria. 

(4) BabbitR iiioculatpd with washing of soil, or with Iliiida in whiuh the battUlus 
bkd been oullivalod, suJered front iutormittent (ever, (he interval hi'ing iu some cMut 
tJU houra. 

[bj FMered liquids caused only slight syniptomii, even it Ave tim<>3 tbc original 
quanlitv kos used. 

('-] All the animals vith intermittent fever hiul marked splenic enlargomout, Bine 
or lea timeE the noruiiil Kite, 

(rf) Many of the lipl^ns eontalned blwk pigment, especially tboso from graver 
cases, joal like the spleens of persona HiifTering fnim ague. 

(«) The bacilli were found tn the Spleen and marrow of animals, ae welt aa in the 
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Tliej" were nt fimt o»oiil, mobile, shining sporca, wlilch davi-lopeii in llie body, as 
iw in cultimlioQ npparaliites, into long llireada, homogoDHOua at Itnl. but soon di- 
o wctions, eauli □£ wLii-li givus riee tu a net thwnd. 

heaa bacilli could not durtilop witliout oxyguu, mid roqtitred a riclilj'-iiitro- 
A mediiiu for their growth nud cultivation.' 

The importance of this allegetl (liacoTery induced tlie National Board 
of Health, soon utter the publication of the first report published l>y Kleha 
and Tommasi-Crudeli, to undertake control experimente in a i-ecoRnized 
malarial locnlitj in this eountiy. Tlie writer, who had eatabbshed a labo- 
ratory in New Orleans for the pui-poae of studying the micro-organisnis 
present in the atmosphere of that city, was therefore instructed to repeat 
the eTperiraents of Klebs and Tommasi-Ci'udeli, and during the autumn 
of 1880 devoted a considerable portion of his time to this investigation. 
The results obtnined were not favorable to the view that the fever pro- 
duced in rabbits by the injection beneath their skin of infusions of 8wamp~ 
mud, et«., wiis a truly malarial fever ; and, for reasons stated below, the 
conclusion was reached that the evidence offered by Klebs and Tommaai- 
Crudeli iu their first report, which alone had been published at this time, 
was unaatisfactory. The full report ot these investigations is given in Sup- 
plement No. 14, liatio}utl Buard of Heallk BiiUetin, published in Washing- 
ton, D. C, July 23, 1881. A few extracts from this report are given below : 

It seems lo me tiist nnthiiig short of n paroxrsninl fover, exhibiting marko'l period- 
icity as to the riic;urrpii»e o! tin? paroxyBms, and u Biifflcitiit iiiirober oi lliem to reiuovo 
the Muxpicioii of apparent periodicity from accidental cauaos, r^n be ucoepled as proof 
ill ail eiperimentul investigation of this nature. 

I do not find such proof Iu the temperature charts of Klebs and Taiumssi-Crudell, 
nor do I Sad it in my own charts; and my obKervatious gire me little confidence iu 
Ganges in th« dimensions of the tpteen. the presence of black pigment, and an in- 
*(MM In body-wei(ji>t, ua i^ridence at malarial Infection In an animal which, so for oa 
b know, IB not susceptible to the iiiHiience of the malarial poison when exposed to it 
^ttut tutial manner iu wlileii it muni.'ests itself amoug thu human inlinbitanta of n 
jlJarial region. 

Iu order, however, to do theae anthora instlce, I alinll qnote from their memoir »o(- 
flciently to enable llie reader to judge for himself of the iiaturL' ol the eviileuce upon 
which they rely. . . . 

" Attention is called to the fact that in the ' Roman fever ' it often happens thai an 
intermltlent paroiyamal fever is converted into a continued or sub-coutiiiued form and 
entirely loses its characteristic type. " ' 

RRMAnK.— A continued fever la produced in the rabbit by the auhi^utaneons Injea- 
tion of a variety of tubstanoes. aud this fever sometimes has a remittent charMl«r 
whuu there is no suspicion of malarial infection. 

The writer has already, in the Introduction to the present volume, 
given reasons for the belief that the continued and sub-continued fevers 
known a» " Roman fever " are not strictly malarial, and that, while they 
ore undoubtedly often complicated by malarial poisoning, they owe their 
continued form to another etiological (actor. This belief is strengthened 
by the experiments ot Klebs and Toraraasi-Cnideli on rabbits and by sub- 
B3<juent experiments by the l<ist-nnmed savant 

"In a recent report (March 18, 1883) to the Italian Minister ot Agri- 
culture, Tommnsi-Crudeli refers to the production of intermittent (?) fevers 
in the lower animals by the subcutaneous injection of the blood of malor- 
' J-ferer patients, and states that he made extensive preparations to cod- 

d from FavFi-p, op. cit, . p. 2T. 

s from orixiiial report ot Klebs and Tommasl-CtudeU) as pabUdied ia 
L B. Aoad. Dncei, iii., 21G';>20, IIJTV. 
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tutua hia experiments in this direction iluring tlip yenr 1R82 ; hut lie wan 
nimble to oairy out his intention for the reason that not a siiiyle case of 
pernicious fever was receiveil during that period into the Boman hospitals.' 
" Here, then, ve have a canfession which makes it evident that the per- 
nirioTia feixr ascribed to malaria by the author referred to differs from 
oi-dinaiT malarial fevers — intermittents and i-emittente — which also pre- 
vail in Italy, in tbe esBential particular that it is an infectious disease aud 
may be transmitted to tbe lower aiiiiuals, as well as in tbe fact that it is a 
continued rather than a paroxysmal fever. 

"The writer has long Busi>ected that the continued pernicious fevers 
of the Roman Campaj^a, and of other paris of Italy, differ essentially from 
the ordinary intennittenl^ and remittents of this country, and tliat, while 
there ia undoubtedly a malarial element, in a certain proportion of the 
cases at least, there is another etiological factor to whieh the continued 
and pernicious form of development manifested by the morbid phenomena 
must be ascribed. We know that malaria may be associated with the 
specific poison of typlioid or of yellow fever in such a way as to produce 
at^i'pical forms of tJtese diseases, and it seems not improbable that tbe 
Roman fever ia in truth one of these mixed or hybrid forms of disease. 
In this case the bacillus of Elebs and Tommasi-Cnideli, if it has any etio- 
logical import, is probably tlie factor to whieh the coutiimed and perni- 
cious form of this fever must be ascribed, rather than the malarial germ 
which the authors named bad undertaken to discover."' 

Returning to the writer's " Sjxicial Report to the National Board of 
Health," we find the following exti-act from the memoir of Klebs and Tom- 
mafii-CmdelL 

"Ths diminution in the wHJglit of the body, which in generally DbSRrved in other 
fevers, is uol found in malarial fevers, It is only nohid at a later atage of the disease. 
Iq the first dajB of tlie fever, especially vhen It it of a tnie intermittent type, the sp- 
petita Inoreases, and this explains whj there is no decrease in weight. Thia pet'uliarily 
is a char&cleriBllo sign of the mnlarial infectiDii which must be Inken into conalderntiou 
during Tesearohes on anininls." 

RfiUARKB.— 1 am not aware that the trutii of thia statement ia generalljr admitted 
1)7 the profesBion, and even if wu accepted it his dumoiistraled bo far ns man is oun- 
oorned, very oarufully conducted experimenls vronld he required to elimiiinte the po«- 
■tbillty of gain in weight from natural grocth, or Iroa Improved conditions ns to lood 
and comfort. 

In my Experiment Ko. 0, in wlilch a rabbit was in*ccled with pntrid nrine, tind 
suffered an attaclcof fever wliicli produced death in tirelve dars, a gaiu in weight of 
108 grms. occurred. Tlila was a young rabbit which nns growing rapidly at tlie time 
the experiment was mode. 1 have oliservcd n marked iiicresBU in size in other rabbits 
experimented upon in which tlie fact was not verified by weighing. 

" During aseptic process tlie form of IIicBpleen is modifled in Buch a wsyas to pre- 
sent a ronuded aspect, or a rotundity of its edges, while in the malarial infection tbe 
splenic tumefaction appears lilce a regular milForm swelling of the wliole organ, and 
the transverse seulious reBemble those of a normal npleen, biii l&rger in evury diructlmi." 

Bbkabks. — I have not been able to discover any marked differences in fi>nn hr- 
tween the Bpleens of rabbits wliich hare succumbed to unqnestionnble scplioieiaia. and 
those in which an attempt was made to produce malarial Infection by the BUbcutuiMUl 
injection of material obtained by the metliods of Klebu and Toiuroasi-CrudBli from ma- 
larial locnlitieB near the city ot Now Orleans. As to the slie of the spleen, whicli 1 
have compared directly, hv weiglit, with Ihe weiglit of the body (see Kxperlments 4. 
0, T, y, 13, U, IA, 28, and »:t), Instead of adopting the plan of Kleba and Tommwl-Cnt- 
deli, which oonsista in measuring the length, breadth, and tliickness, for the purpose of 
eomporiaon, I have found it to 1« larger in uudonbled ca.ieB of Beplip*m!a (Bxperiments 







■ RESEARCHES RELATING TO THE SATPRE OF MALARIA. 71 

6 an<l 7), prodnced b; the injection of putrid urine and of ray owuaalirui tliau <ii otli^r 
cues in whicii a soUitioa of flgli-gelaliii<!. or at KUet. inoculate with orguiilBme from 
Bwamp-mud, was the materia! injected (Experiments D, 13). In rabbit So. V, whioli 
received throe auccexslve injections (Experiueuls H. 1(1, and ID) of swamp niilture-«o1ii- 
tione, and Qoally succumbed to &□ )iije<'tiuu of water conl^aiiig Eurfaot^miid from tL<' 
gutter in front of taj ialwratorj, the spleen was only -hr P<^ of tho wel(;ht of the 
Ijodv, wliile in rabbit No. 7 (EupBrimeiil Xo, 7 , in wliich my own saliva wna iajerted, 
tliH proportion was ,-fi. Tills proportion sceois to dupend tu b greut extunt upon Iliu 
ag« of tlie animal, bting greater in fouug rnbliita. 

Since writing the above I hnve esatnined the spleens of a large niimber 
of rabbits the vietima of septicemia (see " Special Report to National Boiml 
of Health " in BuUetin No. 44, April 30, 1881), and I have found the great- 
est diversity in the size and appearance of this organ. Sometimes it pre- 
sents no appreciable changes, but commonlj it is more or less swollen and 
discolored, and this tumefaction varies greatly, both as to its amount and as 
to the resulting shape of the organ. Sometimes it is enlarged in all its 
dimeuaions, and at others the length is increased without a con-esiwnding 
~ icreose in breadth. 

Another oharactpristic sign of mnlarinl Infecllon <s the bLirk pigment from the 
1. This sign is not alone obserreil iu the pemitiioiia forms. In lew serious vRses 
the inteniiit(,^nt tjpe of long duration black pigment may be found in the spleen 
^d somatimes in the marrow of tlie bonea. In the gravent fomia of malarial fever 
this pigment is found iu large c[uantltv through all the cirf ulalor}' system and In mnnv 
of the organs." 

Reuarkb. — In my po^t -mortem exaiuinations of rabbits which have diud from tlie 
effect of subcutaneous iujectloiis, I have been In the habit of examining the blood from 
the cavities of tlie heart and from llio liver and spleen as soon as these organs were re- 
moved from the body. I have never fonnd black pigment in the blood, but have 
found it in abandonee in Iha spleuns of several septicuMnic rabbits, in wlilch there 
could be DO suspicion of raalariat complication. 

For fuller details with reference to the writer's experiments the reader 
is referred to the original report The conclusion i-eached ia given in the 
following summary statement ; 

Araoni; the organisms found upon the snrfooe of swamp-mud. near New Orieana, 
ftnd In the gotten withiu the oity limits, ori- some whicli (^Imifly resemble, and perhaps 
■re identical with, the R»H1u* nuilariaot Klebg and Tommairi-Crudell ; but there iano 
sttisFMtory evidence that these or any of the other bacterial organisms found In saali 
situations, wh'jn injected beneath the nkin of • rabbit, give rise to a malarial fever 
corresponding witli the ordinary patudal fevers to which man is subject. 

The evidence upon which klebs and Tommasi-Crudali have bued their olnlm of 
the discovery of a BiieBl'm jiuihirur oannot be accepted na sufficient ; (I'l because in 
their experiments and in my own the temperature curve in the rabbits experimented 
upon has in no case exliihited a marked and distinctive paroxysmal charoocer; ib) b«- 
i-auM healthy rabbits sometimes exhibit diurnal variations of temperature (resaltlng 
app&reutly from clian^ea in the external temperature) as marked as tliose shown iti 
their charts; {i-) because clisnges in the spleen such ns they descrilw are not evidence 
of death from malarial fever, inasmuch as similar ohangea occur in the spleens of rab- 
tiits dead from septic.-cmia produced by the snbcutaneoiis Injection of human saliva; 
(d) becaoae the preienceof dark-colored pigment in the spleen of a rabbit cannot 
be taken as evidence of death from malarial fever, InoBmuch as this is freciiiontly found 
In the spleens of septlcnmi'^ rabbits. 

While, however, the evidence npon whicli Klebs and Tommosi-Crudcli have boMd 
tbeir claim to a discovery is not satisfactory, and their conclusions are shown not to be 
well founded, there ia nothing in my renearclies to Indicate tlial the so-called Baf4Uu» 
mi^ria, or tome other of tho minute nri{anisms associated with It, Is not the active 
agent In the causation of malarial fevers in man. On the other hand, there are many 
oirca instances in favor of the hypothv«i> [hat the etiotoi^ of thesefevi^rs Is connecled, 
directly or indirtctly, with the preseuoe of these organisms or tlicir germs In the olr 
■Bd wiidr of malarial localities. 
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Since the publication of the report above referred to the belief t1 
SacUlus juaJarus is the true cause of mahirial fevers has received coneider- 
able support from ohaei-vatioua made in Rome, under the direction of 
Tommasi-Crudeli, by Mai'chiafava, Cuboui, Peroncito, Ceri,and others. 

We do not feel prejiai-ed to estimate tiie value of tliia evidence in de- 
tail, but will, in a general way, give our reasons for cousideiing it in a 
spirit of scientific scepticism, and for demanding substantial confirmntioQ 
from other parts of the world where malnriol fevers prevail, and espet-ially 
in our own country, where malaria is so well known by its effects, and 
where the Bacillus malariw should be easily found if it ia constantly pres- 
ent in the blood during the cold stage of intermittent^, as has been churned 
by BOme of the Roman observers. 

In oi-der to present to our readers a fair statement of the observations 
which are sup|)oaed to confirm this discovery of lilebs and Tommasi- ' 
Crudeli, we quote from an editorial in the Medical News of Philadelpbim 
in which this evidence is stateil very concisely,' 

PnllovinR KIpba nn<l Tommiul-Cruilell, Mnrc]iiaFavH hikI Ciibonl. in Itnl^,* studied 
the blood of men ill with malaria. In tliia they found sporea imd bncilti which thej 
declared to he identical with tliose described hy the former. The ijfieet iiuiuded tn 
Itmithilt Wwdrf-flor/Biwi-j rare toniftimni to liiiii'ertnm a* lii aetiu to fil Oiem tvmpletely. 
Similar stadii-a on malarial patien'^ by Lanii, aud again hy Peroacito, led to the 8*me 
cuncluilona. 

Siicceedini; these, Marchand published in Virchow's "Archiv"' some obserw 
tlong really made in 1870, nlience he concluded thnt there exists in the blood, in the 
cold stage of Intermitlvnt fever, mobile and flexible I'ods, prtsentini; slight swellinfia 
al their ends, and wmetimi^B nliMt at the middle. Thvae eud-ewolliiigs lie thought alM 
might be of the nature of spores. 

More recent still are the elaborate experiments of Professor Ceri, at Camerino, 
Italy, published in the " Archiv filr eiperimeiitplle Palhologie," ' Tbeae consisted of 
cnit lire-experiments with organisms found in malaiial and other Boils, of experiments 
on animals, and culture expo rimen Is with quinine. They resulted in proving that the 
spores could be rultivated — Ceri applying the term milurnl yenn* to those found in 
the atmoBphere itnd soil, snd arUfiaal germn to those which result from liieir cnl- 
ture ; that animals could be infected by their injuotion into the bloiHi, Ihoufrh to b lea 
d^ret' by the cultivated than by the natural germs, the former growing weaker in suc- 
OMuive generations ; and that the infecting properties could be retarded by the appli- 
calioa of heat to culture-fluids. and the inlroduclion of quinine into them, certain de- 
grees of the former nndstrengthsd to 800) of the latter making Ihe culture ottliesjMirei 
impnssible, aud arresting the putrid fermentation induced by them. The praolical 
■pplication at these facta Is self-eridelit. 

Filially, tbu opportunity has recently been presented to Dr. Frani Zielil to test tbwe 
retnlts cliulcally iu three typ'enl cases oC malaria, in all of which the spleen ww en- 
larged In all three the bacilli above described were found in the blood taken fram 
■ny part of the body by the prick of a needle, and enamined in the fresh slate, ot 
dried in a thin layer upon a cover-glass, by simply passing tlie latter over a Same. 
These have been preserved by Dr. i.iubl for three uantlis without undergoing any 
chan«e. 

The bacilli thne nbserved were of different lengths, but iisuatly were fr«in one- 
fourth to the entire diamtlHr ot a red corpuscle. Tlie majority of those measured were 
about 4 micro-mi Itimetres long and .7 broad. Their ends were swollen and roundiah. 

We remark, (a) that the first confirmation reported by Marchiafava and 
Cuboni related to the finding of bacilli and spores, post mortem, in the 
blood of patients dead from permcioiis fever. Our observations lead us to 
believe that no great significance can be attached to the finding of bacterial 

' Vol xlii.. No. 2, p 41, January la. 1883. 

* Arohiv fOr experi men telle Pat'hologie, vol. xiiL 

■ToL Ixxxviii., p 104, April, tB82. 
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organisms jiosl mortem in the blood and tiesues, especially in warm cli- I 

Eoates, unless tlie examination is niEtilB immediately after death. And | 

even then we must bear in mind the possibility that they may have u 

grated to Uie blood ftvm the intcBtine during the last hours of life, when I 

tha circulation is feeble and the vital i-eBiatance of celle in 

tween the lumen of the intestine and its capillary vessels very much re- | 

duceil. 

(b) The ■writer's observations lead him to be very cautious in accepting I 
evidence relating to the discovery of organisms iu the blood, when these | 
are few in number and require diligent search for their demonstration ; 
for the possibilities of accidental contamination or of mistake in obsen'tt- 
tion are very great. 

(c) Fut-granules are found in the white corpuscles of the blood of | 
jellow fever — which disease resembles the pernicious malarial fevers i 
miuiy pnili Mufti's —which bear so strong a resemblance to the spores of I 
bacilli that a mistake might easily be made.' Several of the obsen'ers • 
tnention that spores were found " included in the white blood-corpuscles." 

(rf) The spores of bacilli are formed in the interior of rods and in 
Badlliie malaruE but two or three spores are foi-med in a single segment. 
How is it then that they are so numerous iu the white corpuscles, when 
there is no mention of rods being found in the same situation ? 

(»■) The writer lias many times examined carefully the blood of mo- ] 
Itirial fever patients with a one-eighteenth inch oil-immersion objective (of 
Zeiss) and lias not been successful in tinding either rods or spores. But 
few of these examinations have, however, been mode during the chill, and 
the blood has not been drawn directly from the spleen ; these observations 
are therefore to be considei-ed at) incomplete, and if opportunity oS'ers will 
be supplemented by more extended microscopical researches. 

(/( While the researches of Professor Ceri relating to the germicide 
power of quinine ai-e extremely interesting and important, there are many 
circumstances connected with its curative action in malarial diseases which 
cannot be reconciled with the view tliat this depends upon its power to 
destroy or arrest the development of parasitic micro-organisms in the 
blood — eg., the fact that it loses its curative power to a great extent iu 
individuals who have become habituated to its physiological effects ; the 
fact that small doses cure mild cases, and that large doses are required in 
the congestive forms of fever due to voso-motor paralysis, etc, etc. 

Finally we have to recoiil the discovery by liflverau,' in 1881, of quite 
a diflTerent parnsite, believed by him to be the veritable malarial gctm, and 
named 0/mllaria maiarin;. 

According to this observer, there are found in the blood of patients at- 
tacked with malnrial fever pigmented parasitic elements, which present 
themselves under thi-ee principal aspects. This parasite Is said to be a kind 
of animalcule which exists at first in an encysted state. In the blood these 
organtsiDS present Uiemselves as motionless, cylindrical, curved bodies, 
which are pointed and transparent and have a pigment spot ; also as cylin- 
drical bodies, about tlie diameter of a red blood corpuscle, showing ac- 
tive movements and containing in their interior nuinei-ous pigment gran- 
ules. The movements of these bodies are due to the action of elongated 



n tinctHria. 
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filomeDts attached to their circiiniferencf — flagella. A third form in which 
these pRiDsitea present tLemselveR in the blood ts as iiiotioiiless, spherical, 
or irregukr-Bhaped botliea containing dark red, rounded, pigment grains. 
These bodies have no nuclens, and do not stain with carmine ; they appe&r 
to be the ultimate atnge of development of the above. 

The blood also contoiuH free pigment granules, pigmented lencocytea, 
and vacuolated red coi'puaclea wluch contain pigment granules. 

These parasitic elements have only been found in the blood of persons 
sick with malarial fever, and they disappeai' when quinine is adminiBtered. 
ITiey are of the same nature as the pigmented bodies which euet in great 
numbers in the vessels and organs of patients dead with pernicious fever, 
which have been described as melanotic leucocytes. Laveran, at the time 
his report was published, Iiad found these bodies in 180 out of 102 [lersons 
examined in Algeria and in Tunis, who were affected with various 
symptoms of malarial poisoning. 

The presence of the parasite described by Laveran in the blood of per- 
sons suffering fi-om malarial diseases is coufiriucd by Kichard.' who has 
studied the subject at Phillipeville, France, where malai-ial disensea abound. 
This author tias invariably found the parasite of Laveran in tlie blood of 
malai'ial fever patients, and has never seen it in the blood of persons sufler- 
ing from other diseases. He finds that its special habitat in the blood is 
the red corpuscles, in which it develops and which it leaves when it has 
reached maturity. JJurbig the attack of fever mauj- blood-globules are 
seen which possess a small, perfectly round spot. Otherwise they preserve 
theii' normal itiipearance ; they ai-e simply, so to Bpeak, stung { pigiiet). Be- 
sides these globules are others in which the evolution of the microbe is more 
advanced. The clear spot is larger and is surrounded by fine black gran- 
ides. The surrounding hremoglobin forms a riug which decreases as the 
parasite augments in volume. After a time only a narrow colorless jone 
remains at the margin. Tliis corresponds with Uje body No. 2 of Larfli-au, 
" haring about the dimensions of n red corpuscle and enclosing an elegant 
collurette of black gianules." This collarette is the microbe which baa ar- 
rived at its perfect state, and which is provided with one or sevend slen- 
der prolongations, measuring 25 micro-millimetres or more in length. 
Richard has several times seen the fully developed parasite emerge from 
its " shell "^the remnant of the invaded red corjiuscle— to which it may 
remain attached, and which can only be seen with great dlfficultj. Some- 
times only the motile filaments {penetrate the envelope in which the body 
of the parasite remains enclosed. lu both cases the (ilament is seen to 
imdergo active movements, and when its extremity is caught in the fibrin- 
ous reticulum the body itself oscillates. This movement may last for an 
hour. Ubually, however, no movement is observed, and the corpuscles 
containing very small parasites never move. The infected corpuscles be- 
i^ome diflorgonized, the pigmentary collarette is broken down, and a graj-i^ 
moss enclosing some black granules remsins Tlie pigment granules when 
set Iwe are rapidly picked up by the leucocytes ; Ute melaniterous leuco- 
cytes are therefore cpi phenomena. M. Laveran has also described elongated 
bodies which Richard has often seen in the blood of old cases and be- 
lieves to be red corpuscles containing parasites which have become deformed 
by pi'essure in the smallest capillaries, in which the parasites are arrested 
in their development. 

, Par.. 1893, 
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Acetic acid added to a di-op of blocnl does not destroy the pnrasites, but 
destroys the normal blood-plobules, so that bytrentment with this reagent 
the parasiteB ore more readily found wbeu few in number. 

These observations of Laveran and of Richard are entitled to equal 
consideration with those of the Italian observei-s who find the fitirilliiM 
malarue in the blood of their malaria! fever cases in the vicinity of Rome. 

We cannot doubt that a true account has been given in both cases of 
-wbat the observers believe they have seen. But there is n wide field for 
doubt as to the deductions mode from the various obBsrvations reconled ; 
for in microscopical studies of the blood made with high powers there is 
a great liability to error and to misinterpretation of what is seen. We 
mar question, for example, whether the Ijelief of Lavemn and Richard that 
the appearances noted by them are due to parasitic invasion of the blood- 
corpusoJes is well founded, without calling in question the accuracy of 
tb^ observations. 

As the Italian observers make no mention of the Oxrillaria malaria.' of 
Laveran, and as the French obseri'ers seem not to have encountered the 
Bacxllua malariie, eoch series of observations is, in a negative way, opposetl 
to the other. It is evident, therefore, that physicians in this countrj' who 
wish to know the exact truth as regards the nature of malaria will do well 
to investigate for themselves, or at least to encourage investigations at 
borne by those who seem fitted by education and inclination to undertake 
them. 

The practical object which the writer has had in view in devoting so 
much space to these various claims to the discovery of the precise nature 
of malaria has been to diiect future inquirj- ; to indicate the difficulties 
attending such investigations ; and es[)ecially to point out the great liabil- 
ity to make pseudo-discoveries, and consequently tlie importance of spe- 
cial scientific training and a truly conservative spirit on the part of the in- 
vestigator. 

With a riew to further direct the course of experimental inquiry, the 
author ventures to indulge in the following remarks. 

The circurastniices heretofore detailed (Chapter IL) relating to the pro- 
duction of malaria give very strong support to the Ijehef that the poison 
which is produced in the soil — in the pi-esence of organic matter, ground- 
water, and ground-air, and under the influence of on elevated temperature 
— is a living oi^onism or a chemical product evolved during the active 
growth of such an organism. Tbia being admitted, several possibilities 
resent themselves : 

(o) Blolariol poisoning may be an inlou-icatiou resulting from the respi- 
' m atmosphere containing a toxic agent produced by living organ- 
ma in the soil. 

(6) It may be an infirtum resulting from the respiration of on atmos- 
wre charged with malarial germs, bom in tlie soil, which enter the 
KulatioQ and multiply in the blood, or in special organs, and produce 
\irKcUy the morbid plienomena which characterize malarial diseases. 

(c) Blalorial intoxication may result from infection by malarial germs. 
1>om in the soil, which multiply within the body of the infected indiridiud 
nud there produce a toxic chemical agent to which the morbid phenomena 
nre due. In this case it is not necessary to supi)ose that the malarial para- 
site invades the blood. It may remain in the alimentary canal, where it 
would find abundant pabulum in the food ingested, and where the poison- 
ous products evolved during its active growth would find ready access, by 
-.abetvption, to the circulating fiuiil 
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We confess that either flie first or the third of tJiese several liypotbeseB 
Beems to us to have more in its favor than the second, which, however, is 
that which has of late received the most consideration, and is that advo- 
cated by Tomraasi-Crudeli and the believers in his liavUlun malarice. 

This author explains the phenomena of a malarial paroxysm as follows : 

" TommaBi-Cnideli thinks that the rigors may be produced by the iiri- 
tatioQ of the vaso-motor nerves by the bacilli in the circulation, that the 
febrile attack is the result of the discharge of the bacilli from their special 
nidus in great quantities, and that their development and disintegration 
are accelerated by the high temperature, abundant nourishment, and oxy- 
gen of the blood." ' 

The truth of this view would, of course, receive strong support if ob- 
servers in vaiious parts of the world were able (o verify the statement of 
the Italian observers as to the presence of bacilh in tlie blood in large 
numbers during the cold stage of ague. But in the absence of satisfactory 
verificatioa of tlie alleged fact, we venture to suggest certain objections 
which seem to weigh against the truth of the hypothesis. 

We remark, first, tJiat the parosysm of intermittent fever seems at 
times to be rather an accident or sequela of malarial poisoning tlian a 
direct result of the action of the poison, for it is frequently induced by 
secondary causes, such as chill, fatigue, etc, and it often does not occur at 
all when there is ample evidence that the general health is seriously im- 
paired by the direct action of malaria. 

Second, tlie effects seem to vary with the dose. After exposure to the 
poison in a concentrated foi-m— '■.ff,, in a tropical swamp at night— the symp- 
toms of poisoning may be quickly developed and are often most intense 
in kind. When, however, the doee is smaller but frequently repeated, as 
when one habitually lives in a malarious atmosphere, we may have symp- 
toms of chronic poisoning, and this perhaps without paroxysnial febrile at- 
tacks. In the germ di^^eases, demonstrated to be such, on the other hand 
— e.g., in anthrax or fowl cholera — a minute quantity of material contain- 
ing germs is as efficient as a larger amount ; for tlie capacity of these 
germs for rapid self-multiplication makes the question of quantity one of 
little importance. 

And in infectious germ diseases, transmissible by inoculation from one 
Biiimal to another, as Klebs and Tommasi-Crudeli claim that malarial fe- 
vers may be, the evolution of the disease after the introduction of germs 
undergoes a regular course, and if the animal survives the acute attack 
which results, it in future enjoys a certain immunity from the disease in 
question, In malarial poisoning, however, not only is it generally recog- 
nized that the gravity of the sj-mptoms dejjends upon the quantity of the 
poison introduced, but also that no immunity results from repeated 
attacks. 

Again, we are not prepared to admit the force of the argument drawn 
from Professor Ceri's experiments relating to the germicide power of 
quinine." For it is difficidt to understand how a few germs, just enough 

' F«yTeT, op, cit. , p. 28, 

' Blni concluded froni hla renritrphPS lh>t twelve to Hfl«eD gratnines of qninlae In 
Iwenty-four hours would bo required Ui kill inferior organiBras in Ihe blood. Vuliuii 
arrirsd at the conclusion that thirty ^rammei of chlorliydrtte of quftiilie in twenty- 
fonr lionra would b* rpquirad. Boehef on tains Ands from hi» experimenla thai at least 
one part in eiglit hundred noiild be required to kill vibHonians In tliu blood, equal to 
BeTenleenRrammeB, IBochefontalne : "ExperimeniB Relative to the Action of Qtdniiw 
upon the Vibrioaieos." Arch, du pbj^oL nonn. et path., Par., ]67:t, p, 388.) 
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to produce & periodic neuralgia, for esample, or a mild tertinn ague, ahould 
be killed by modernte doscH of quiuitie or of araeoic,' while in a case of 
congeetive intermittent heroic doses of quinitie are necesBarj' to save life. 
Our esperimenta lead us to believe thftt a few germs in a liu-ge quantity of 
fluid^the entu-e quantity of blood in the supposed caae— require as large 
a percentage of the germicide agent for their destruction ns a great many 
germs in the some quantity of fluid. And when a cultui-e-fluid is suitable 
for the development of germa at all, they pervade it throughout. It seems 
to UB also that clinical facts require ao explanation of the anUperiodic ac- 
tion of quinine upon some other h^-potUesis than that wliicli supposes tliat 
it destroj-s or prevents the development of germs in the blood. We have 
other germicide agents more potent than quinine, which nevertheless do 
not exhibit equal power to neutralize tlie eitects of malaria. Accoi'ding to 
Arloing, Coruevin, and Tbomaa, a ten per cent solution of sulphate of 
quinine has no action upon the bacterium of symptomatic anthrax (pre- 
sumably because it contains spores) : and Koch ^nds that it takes ten days 
for a one per cent, solution of quinine, diiofolaed witk inurialic acid, to de- 
stroy the spores of bacilli. 

A dose of ten grains of quinine if absorbed at once and retained in the 
blood would not constitute, in an adult weighing one hundred and sixty 
pounds, y^n part of one per cent, of the entire mass of blood. Now if in- 
fection in malarial localities results from the respiration of uu atmosphere 
containing bacilli and spores, how shall we account for the prophylactic 
value of small doses of quinine taken ouce daily ? On the other hand, if 
these doses do destroy or prevent the development of spores, bow shall we 
account for relapses after removal to a healthy locality and.after treatment 
with full doses of quinine, or for those obstinate coses which resist the 
curative action of this remedy? Does the liacUlus malarite become habit- 
uated in certain IndiWduals to the antidote 1 

Notwithstanding what has been said, we admit tlmt there are circum- 
stances relating to the malarial fevers which give support to the belief that 
the malarial poison is reproduced within the body. The recurrence of at- 
tftcks at a remote interval after exposure especially favors this belief. Nor 
are we disposed to deny the posaibiltty that the beneficial action of quinine 
is due, in part at le.ist, to its power to resti-oin the development of micro- 
organisms. But it seems to us far more probable that this action is exer- 
cised in the intestine nither than in the blood ; and we cannot believe that 
this is a complete explanation of the viodud operandi of quinine in the cure 
of mnlai-iol diseases. 

Our thii-d hypiithesis (c) seems to be worthy of the special attention of 
future investigators. The human intestine has n microscopic fauna and flora 
almost equal to that of a city gutter. The larger animal parasites of this 
internal sewer are well known, but the bacterial Hora has been very imper- 
fectly studied. It is now generally known, however, that the mouth and 
the intestine in healthy persons is habitually inhabited by a variety of 
bacterial organisms.' 

The human mouth, with its uniform temperature, free access of oxygen, 
and constant supply of pabulum — the salivary secretions — is an admira- 
ble culture apparatus. Here, consequently, there is forever going on a 

' Accnriling to I>oiiKa1l. " arsanious acid Uoa loas gurmicide power thau sulphate of 
iran, which Ittwlt Aoti not stand very high iimong Ihn meUlHu sails." (Parkas, In Be- 
porlEn);llsb Ann; Med. DepL, 1870, Appendix, p 24».) 

' Sue the irriter's paper uu " BaoterJu in Uealtby Indlviduali," In Studies from tlie 
^la«lc«l UboratQty, Joluu Hopkloa Univerait/, Bait. Vol. U., No, 9, 177-181, 8 pi. 




MALARIA AND MALARIAL DISEASES. 



^ 



" straggle for existence " amoug a muUitude of minute panisiteB, some of 
wLich ai'e hnbitually tlie commensals of man- These are harmless, and 
may even play an important physiological rule in the human economy. 
The same may be said of the bacteria which habitually infest the human 
intestine. The smallest smear of fecal matter spread upon a thin gloss 
cover, and stained with an aniline dye, will be seen under Uic microscope 
to contain a multitude of bactciia of various forms. Evidently these are 
harmless, and possibly, as heretofore suggested, they may be useful and 
even necessary agents in the intestinal digestion of the coarser [wrtioDS of 
ingested material which pass through the pylorus in a couiUUon unfit tor 
assimilation. However this may be, it is not difficult to believe that other 
species, whose normal habitat is estei-nal to the body — in swamps oV else- 
where — when introduced into the human intestine, as they often must be 
in considerable numbers, may give rise to special kinds of fermentation 
and to the production of special products which are not harmless. We 
may suppose that the malanal genu acts in this way. Whether this sug- 
gestion has any value can only be determined by extended ami carefully 
conducted investigations. 

The argument drawn from Professor Ceri's esperiraents relating to the 
power of quinine to arrest the development of bacteria is more forcible 
under this hypothesis than when we suppose the blood itself to be in- 
vaded by the malarial parasite. It idiio accounts for the generally recog- 
nized value of evacuants in the treatment of malarial fevers. Very many 
practitioners insist upon the impoi'tanco of administering one or more 
doses of a mercurial cathartic at the outset, and on occasional repetition of 
the some during the progress of a case of malarial fever. The beneficial 
action of such medication would be esplained, under the hypothesis at 
present under consideration, by the cleansing of the intestine of the patho- 
genic organisms and of the pabulum for theti- development, and also by 
the germicide power of the mercurial. 

i?he value attached by the older practitioners in this country to the ad- 
ministration of occasional full doses of calomel in maloi'ial diseases is well 
known. Their experience, gained einpirically, is in accord with the hypoth- 
esis under consideration, and with the results of modern researches as to 
the modus operandi of this remedy. ThusWussiliefi^' in a recent paper re- 
lating to the " Influence of Calomel on Fennentaiion and the Life of Micro- 
organisms," concludes that "the therapeutic virtues of calomel are to be 
ascribed to its antiseptic and disinfectant propei-ties." This hypothesis 
(c) does not exclude the first (u), whioli supposes that malaria is a chem- 
ical poison produced in the soil by the vital activity of micro-organisms, 
but it involves the additional hypothesis that the same micro-organisms 
may multiply within the aliraenUuy conal and tliere produce the same 
poison. 

The belief that malarial poisoning is simply an intoxication, and not an 
infection by living germs, is suslaiued by M. Colin. This author says : 

It is evident llmt mnUria is a poiion atid uot « virus; tlikt it Ihoivfore seta liic iBore 
quickly and lliu aiore rapiiilv an tliia has been rtronger. Wt kuon- Low different is lliir 
action oF a virus which, in 'addjtlon lo llio fart that Its iaHuenati ia iiu]«pt^d«nt of 
iiuantity. oonfurs immuDllj agaluat a eecond aUaek ; nhile the bust eandltion in which 
tti have an iuturmittent fevur is to have alread/ sutferiid au attaek.* 

If we accept this view we must look upon the febrile paroxysms whiota. 
often occur long after exposure as secondary results of malarial poisoning. 

■ ZUchr. t. phytioL Chenu, Btraseb., vi., 112-114 ■ O 
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It IB well known tLflt these are often inditceil, months after remo^-al to a 
healthy locality, bj- exposure tooohl, iudiscretious in diet, etc., in persons 
who have previously resided in a niolariol I'egion ; and it not infrequently 
happens that these characteristic iuteru]itt«nt parosj'Hnis oc:!ur for the first 
time niter removal from ihe plane where the exposure occurred. 

The view that the piimory action of the malarial poison is upon the 
nei-voua centres, and especially upon the sympathetic ganglia, and that the 
paroxysms are due to disturbance of inner\'ation rather than to the pi-es- 
ence of a ferment in the blood, has been advocated by numerous authors. 

Periodicity from tliia point of view, is a phenomenon relating to the 
nervous system and not resulting from tlic periodic regeneration of the 
]>oiBon. 

In support of this we have the fact tliat exposure under tlie same cir- 
rumstaQces may cause in one person a quotidian, in another a tertian, anil 
in a third a quartan ague. If this is not due to individual peculiarities, 
we must suppose that there are as many varieties of mtdaria — or of 
baciihiii tnaiaruH — as there are types of malarial fever. 

As neither the researches which have been mode nor the speculations 
in which we have indul^d have brought us to the point of answenng iii 
a definite manner the question, What is malaria ? we nre reduced to the 
cessity of coucludijig this I'hapter with on acknowledgment of ignorance 
K to the real natm'e of this widely distributed poison. 



CHAPTER IV. 
GENERAL EFFECTS OF MALARIA, 

The effects of exposure to malaria are maiiifeBt«d hy persons of all ages 
and of all nationalities ; but marked differeoceB exist botil as to race and as 
to individual susceptibility. 

Influence of Race. — Those races whicJi from time immemorial have in- 
habited tlie most intensely malarious regions enjoy a cei-taiu imiuunity, na 
compared with those from regions more remote from the equator, where 
the malarial poison is produced less abundantl;r or uot at all. Hence it 
may be said in general that the dark-skiuued ruces are less susceptible 
thaji those of fair complexion. It does not follow, however, mid so far as 
the writer is aware is not true, that blonds are more susceptible than 
brunettes of the same race. There is no reason to suppose that the black 
skin of the negro oifurds liijn any pi-otuction fi-om malaria, any more than 
his curly liair. But as he belong to a race which has from remote ngea 
inhabited tropical and therefore malarious regions, and as observation shows 
that individual differences in auaceptibility exist, the laws of natural selec- 
tion must have inevitiibly come into play, and the tendency is constantly 
in the direction of race immunity. This is doubtless tlie true esplonatioii 
of the less degree of susceptibiUty of the negro, and is not at all op[X)se<l 
by the fact that individual susceptibility increases with exposure. Indeed, 
this circumstance intensifies the effect of slight differences iu individual 
susceptibility. For the more susceptible pei'son will not only be soonest 
attacked, but each attack helps to establish a predisposition to future at- 
tacks. Extinction of tlie most susceptible and sun-ival of the fittest is fur- 
ther promoted by the readiness with which such individuals fall victims to 
other endemic or epidemic diseases. 

The general statement that the races inhabiting intensely malarious 
regions enjoy a comparative immunity from malarial poisoning is not sus- 
tained by the mortality statistics relating to white and colored troops in 
the army of the United States during the civil wai-, or by a compariaou 
of the mortality among whites and natives iu India. But, as we shall 
show, tlie fact is as stated, and the statistics ni-e misleading, unless certain 
circumstances which do not appear in tlie mortality reports are considered 
iu connection with them. 

Poyrer says: "Contrary to what might be expected, natives Buffer 
more than Europeans in India, no doubt on account of the unfavorable 
conditions under which they hve. The Europeans are, for the most part, 
well housed and fed and guarded against insanitary infiuences. The na- 
tives are much exposed to the action of malaria, poorly fed and badly 
housed." ' 
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The same author says, on another page ; "The natives of India suffer 
_rBatly, but it would appear that the negroes on some piu'ts of the coast 
of Gutoea acquire a tolerance 'which has been referred, possibly without 
eu£Qcieut reason, to the color of the t^iu. There are certain tribes in the 
Terai and other forest diatricta of India which acquire some immunity ; 
the non-Aryan races, such as inhabit Assam, suffer, it is said, to a greater 
extent from malarial disease than the Aryans in the same province. The 
Tlisroos live where it would be death to others, but even they are not 
altoffether exempt" (p. 41). 

The difference in race susceptibility ia often covered up in statistical 
tables by the extra exposure of the colored races, and by the grouping of 
cases having a different etiology with tliose of malarial origin under the 
heading " malarial feTers." 

Thus if we t^e the total amount of sickness and mortality from mala- 
rial diseases in the armies of the Uniteil 8tat«s during the civil war, we 
shall find that it is greater for the colored than for the white troops. 
This is mainly due to the fact that the colored troops were eulisted and 
kept in southern latitudes, and were selected to gaiTison posts located in 
malarious regions. When we compare, however, white and colored troops 
serving together, we shall find the advantage quite decidedly in favor of 
the negro. This is shown by the following table, which exhibits the ab- 
solute and relative number of cases of periodic fever occurring among the 
white and colored troops serving in the Department of Texas, during the 
year ending June 30, 1883, I am indebted for this table to CoL Jos. K, 
Smith, Surgeon U.S.A., Medical Director Department of Texas. 



t 



!Eibie exkibiling Prevalence of Periodic Fi-Lvrs at Different Posts in the De- 
partment of Texas. 






Fort Clatk . . . 
Fort Concho, . 



Fort Davis , . 



White. 

;Whiie. 
Colored. 
White. { •jaa 
Oolorad. ISO 
.White. 
Colored, 

Fort Duncan White. 

Fort Mclotosh White. 

Fort HcKaioU White, 

Fort Ringgold While. 

Port Stockton Colored. 



San A 



. WhiM 



Tot<J 3,408 155 S41 



347 




Dr. Smith remarks as follows in a letter accouipanj-ing this table : 
" You will see that the percentage of these diseases was more than 
three times as great among the white troops as among the colored troops. 
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Where white and colored ti-oops were seirinR side \>y Ride at the same 
post, ftlmoat an equully great difference is observed. During the year 
previous, viz., Uint ending June 30, 1882, the percentage of cases of peri- 
i)dic fever occurring among the white troops was more than /owr times the 
nercentage of cases occurring among the colored troops." 

It is generally, and we believe correctly, stated that negroes bom in 
Africa are less susceptible to malaria than are their descendants bom in 
more temperate and leas malarioas regions. In support of this etat«ineTlt 
M, Colin refers to the following facts reported by Dr. M'William in his 
" Medical Hlstorj' of the Expedition to the Niger during the Years 1841-42 ' 
(London, 1843). 

The expedition consisted of three vessels, the Albert, Wilberforoe, and 
Soudan. The crews were made up of (I) English sailors; (2) black Bailors 
recruited in England ; and (3) black sailors recruited on the west coast of 
Africa, The vessels remained for forty-five days in the river. The sick- 
ness and mortality from/euer was as follows : 



1 



White Biiilore. 145 130 40 

Blkck sailors recruited in Englind SJi 11 

BtMk sailors reciulled on the cout of Africa.. 133 

These figures are given by M. Cohn as evidence of the comparative 
immunity of the colored race from malarial fevers. The absolute immu- 
nity of one hundred and thirty-three negroes from the coast of Africa, when 
nearly ninety per cent, of the whit« sailors were tnken sick and more than 
twenty per cent, died, arouses a suspicion, however, that the malaritU fever 
in this case was yellow fever. In this disease one attack protects from 
subsequent attacks ; and as yellow fever is endemic on the west coast of 
Africa, it seems highly probable that this is the true explanation of the 
remarkable difference in susceptibility shown iu this instance. As in the 
case of malarial fevers properly so-called, the negro race enjoys a com- 
parative immunity from yellow fever, but this is manifested by the mild 
nature of the attack and small mortahty rather than by complete exemp- 
tion from the disease, except as a result of a previous attack. 

Bartlett, in commenting upon tliis fever, says : " Dr. M'William's de- 
scription of the disease is vei^ incomplete and unsatisfactory. It was evi- 
dently remittent, many of the coses being congestive or molignnnt. There 
was no case of block vomit ; and, indeed, there seems to have been little 
or no resemblance between it and yellow fever, although Dr. inVilliam 
not only makes no distinction between the two diseases, but evidently 
confounds them." 

A comparative statement of the mortality from malarial diseases among 
the white and colored troops in the entire army of the United States for 
three years is given in Circular No. 4, Surgeon -General's Office, Washing- 
ton, D. C, December 6, 1870 (Table B). This was as follows: 



Batio per 1,000 of Mortality from Malarial Discasea in the V. S. Army. 



White 04.20 

Colored 74.G2 



Here the difference in favor of tJie colored troops is not very decided 
. 1868, and is Ices than one-half in 1870. But in 1869 the mortality 
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amonH white troops from malnrial (lieeasea ia nine-fold that ftinoitg tie 
colored troops. How shall we aci-ount for tliia notable diH'erenfie in dif- 
itnal y^arsl A couHideration of the ligureB relating to mortality from 
Mtitiiiued fevers for the same years, takeu in counectioa with other facts 
refeiTCil to in the Introduction to this volume, leads ua to susjrect that tliitt 
liiSennee is due, in part at least, to the fact that the colored troops were, 
Id ISaS and in 1870, brought more within the influence of the poison of 
eot^ric fever, to wlii<;li they are espe(!iaUy susceptible, and that a consid- 
erable proportion of the mortality which appears under the heading mala- 
risl fevBrs is due to those " continued malarial fevers " which are improp- 
erly called malariid. 

I Ikn U. S. Army. 



Mo per 1,000 of MortalUy from Continued Feot 



White 126.01 

Colored 126,81 



B5.69 
115.38 



In 18G8, when the mortality from continued fevers was about the same, 
the mortaUty from malarial fevers among tlie colored troops was but little 
less than that among the white troops ; while in 1860, when the white 
iroo[)8 suflcred severely from continued fevers and the colored troops to 
ottly one -third the extent, we find a most striking diEFerence — one to nine 
—in the mortality from malarial fevers. This difference cannot be ascribed 
to a lesa degree of exposure to malnrinl influences, for the white troops 
have constantly had the advantage in this respect, as they have, aa a gen- 
en! rule, occupied the more northerly stations. 

This view receives further support from a consideration of the sta- 
tuttcftl data contained in the first medical volume of " The Medical and 
Surgical History of the War of the Rebellion." From this source we ob- 
twn the following table, which has been computed from the returns for 
three years. For the white troops, from June 30, 18C2, to July 1, 1865 ; 
mean atrength. 660,201. For the coloi-ed troops, from June 30, 1863, to 
July 1. 186C ; mean strength, 63,645. 



Atmnal Rale per 100 of Sickness and Morialilyfram Continued and MaJariai 
fieern, in tKe Araiuso/lhe United States during the War of the liebdliov.' 




Rktio of cafes to 
mauirtrongih. 


Ratio of dcBthi to 

ineu atrength. 


Ratioofdntbito 




w„. 


Colored 


Whit*. 


Colored. 


White. 


Colored. 


Typhoid .... 


2.62 
2.43 
11.62 
86.54 
0.53 


2.14 
3.94 
16.05 

62.77 
1.32 


1.05 
0.1'J 
0.16 
0.04 
0.14 


1.19 
I.Ol 
0.52 
06 


39.69 
7.08 
1.39 
0.18 


53.24 




17.28 


i^tteni . ■: 


3.27 




0.10 


Congeative intermittent . . 


0.36 


26.23 


31.30 



From this table v 
the typhoid poison t 



leom that the colored race is more susceptible to 

an the white, the ratio of coses to mean strength 

' bi tUid table the rntlo is oblained from the mean Btren(;lh and tiital number of 
OMBB dnrin^ the whole period (threo jt-us), iLu total rktio being divided b/ three foe 
the annual ntlio. 
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being somewhat greater when we add together the cases dioguosed as 
" tj'phoid " and " typho-makria]. " This greater ausceptibility is ahown m 
a more decided manner by the excessive mortality among the colored 
troops from this class of fevers. 

If we turn now to the mortality from intermittent fever, it is found to 
be considerably less (0.18 white, 0.10 colored) when we compare the 
number of deaths with the number of cases, although the exposure of the 
negro troops was much greater than that of the white troops, as is shown 
by the considerably lai^er pei'centage of cases in a less susceptible race 
(intermittent fever, 36.54 white, fi2.77 colored), This exposure to malaria 
in a more intense form is also shown by the larger number of cases of 
congestive intermittent among the colored troops (0,53 white, 1.32 
colored). "We find also that the number of cases of remittent fever was 
greater among the colored troops by nearly one-half. But on turning to 
the column showing the ratio of deaths to cases, we are surprised to lind 
that in the least susceptible race the mortaUty from fevers diagnosed as 
" remittent " is nearly two and a half times greater than among the more 
susceptible white troops. Onr explanation of this npparent contradiction 
is that a certain proportion of these fatal cases of " remittent fever " be- 
long properly with the group of typhoid fevers, which, as we have seen, 
are especially fatal to the colored j-ace. 

Influence of Age. — No age is exempt from the effects of malarial 
poisoning, and if the aged and the verj' young enjoy an apparent immu- 
nity, it is probable that this results from a less degree of exposure, aa they 
remain nt home and are seldom exj}osed to the " uiglit air," which is so 
generally recognized as especially dangerous in malarious regions. Ac- 
cording to Wunderlich, children suffer most frequently from intermittent 
bowel troubles.' Cleghom says that mohgnant tertians ore most com- 
mon among adults and aged persons. Dr. Charles Parry says that chil- 
dren are rarely affected with congestive fever ; he has never seen a case in 
an individual under twenty years of age. Dr. Wharton, of Mississippi, says 
that children under ten are comparatively free from attacks of congestive 
fever. On the other hand, Dr. Lewis, of Mobile, thinks the liabilitj- to con- 
gestive fever is alike at all ages, and that greater frequency among adults 
is due entirely to greater exposure.' The special effects of malaria upon 
children have been referred to by numerous authors, but there can be 
little question that the kind of malaria which produces the effects de- 
scribed differs essentially from that special poison which we recog- 
nize by this name. Thus, in a recent paper by Dr Holt, of New York, we 
learn that " malaria in children " is veiy common in that city. But wa 
read in the report of his paper, which is at hand," that "periodicity could 
not be rehed upon to any great extent in diagnosis." In the discussion. ' 
upon this paper, which was read before the New York County Medical 
Society, Dr. J. Lewis Smith remarked that he had seen a great many 
cases in private practice resembling those described by Dr. Holt "Ha 
thought cases of malaria might properly be divided into two classes — those 
which were due to marsh miasm and those which were of a remittent 
character and due to a polluted soil or sewer-gas. He believed that the 
majority of these cases apparently of malaria in children were really cases 
of typhoid fever. 



' Hert«, In Zierasaen. vol. it, p. GTJ. 

■BmrtlMt, op. cit., p. 346. 

* Ued. Times, PhilL, Dec. IS, 1882, p. 208. 
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" Dr. Jahn C. Peters said that there was {jrtat difficulty in diagnosing 
1 fevei-a in children under five years of age, Certwnly some caeea 
of ordinary remittent fever due to aewer-gaa poieouing simulated malarial 
fever closely. He knew of several caueu in whieU the parosyHins were dis- 
tinctly intermittent in type, and the only possibility of malarial poisoning 
was through sewer-gas." 

LtFLUENOB uF Sex. — Statistical tables sbow that males are more subject 
to mftlarial fevers than females. This is undoubtedly due to the increased 
exposure which results from the different nature of their usual occupations — 
Liborei-8, farmers, soldiers, etc. The fact that pregnant and puerperal 
women seem sometimes to have a certain immunity is probably due to the 
drcumstance that their condition requires them to keep within doora 
According to Hitter, this apparent immunity only exists during the last 
mouths of pregnancy. 

The truth in regard to puerperal women seems to be that they are 
especially susceptible to the influence of malaria as a result of the loss of 
blood and exhaustion immediately following confinement. It must be re- 
membered, also, that they are liable to suffer from an intermittent or 
remittent septic fever, due to the absorption of septic products formed in 
the interior of the uterus. This, no doubt, is sometimes improperly as- 
cribed to the action of malaria 

ScBCEPTiBnjTV Resultino piioM Previous Attacks, — However closely the 
specific continued fevers may simulate the malarial fevers in their clinical 
history, there is one broad line of distinction between these two classes of 
disease. A single attack, however mild, of the former usually protects 
the individual from future attAi^ks ; whereas an attack of a truly malarial 
fever predisposes to future attacks. This statement is basetl upon the ob- 
servations of physicians in all parts of the world, and the latter clause, at 
least, is so generally recognized as ti-ue of the typical malarial fevers — in- 
termittents — that we think it safe to conclude that any febrile attack 
which confers immunity from subsequent attacks is not malarial This 
being the case, we must suppose that the attacks of " acclimating fevers " 
which occur so commonly among strangers upon their arrival in tropical 
regions are improperly ascribed to malaria; for if they were truly ma- 
lanal we should espect tliat continued exposure under the same condi- 
tions as gave rise to the first attack would produce other attacks of the 
same kind, whereas the very name, "acclimating fever," shovrsthat a single 
attack is considered protective. 

The fact that continued exposure to malaria only intensifies the effects 
of the poison, and that no acclimation is possible in the sense of its aSbrd- 
tag protection against this particular poison, ii> well set forth by M. 
Colin, who says ; 



1 



If «ome of our French gamsoua in hot oountriea give tiDt a relAtlvel; bihrII ratio 
of norlAllt.T, it wilt not do to conclude that reaideDce in these loealitiea Ib Iduocuoub 
to mun froin the Korlh, or that colnnieB oaii be estAblisUed with facility ; a gruat part 
at tliH Buccuaa in thesu placus cotues from the short sojourn of tlie same rugiments. At 
ICajfotte, [or examplo ; at HadagaBcar, where one cannot remaiu longer than six 
months wlthoDt dauger ; in the Autillea, vhere the sojourn of the stronger ought not to 
exceed two yean. Oiie cannot invoke in favor of MolitnMiiation in theB« ooiintiies the 
intlaence of habit, for one never beoomes hablloated to the influence of the paludkl 
ulaim. . . . Th^veuot expresses tlie same opinion In the two following passagea: 
"Tbo different classes of Europeans eiilFer the more severely aooordlng sa they have 
licen longer subjected to the Influence of inaUrin ; the soldierH more than the sedenUry 
mercliuits, these more thun the sailors, and among these the merchant crews mora 
Unn tlie miiitMy crews. . , . Th« murtftlii/ of the troops in Senegal leemB lo 
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■ugtuent Mcordlng to the icngtU □( Uieir aajoum, tlie orgaiitflms are worn out b.r tha 
ralapsas, the maladioa beoome chronic and irrumHiliablu ; tliutv ie then no acclimali' 
iBtion possible for the solditr." 

In Rome the lame ref;imenta remained, under the same uumberii, forsevernl yeara ; 
but during tliis period bo many inun ware returned lo France and replaeed by ubw- 
uomurs that the soldiers nere, at the end ui a certain time, almunt untirelj' renewed.' 

On another page &L Colin tells us that the majority of tlie Prenclt 
troops quartered in the centre of the city, or in the leaet unhealtliy loculi- 
ties ill the suburbs, usually escaped an attack of remittent fever during the 
first two years of tlieir stay, and that out of five hundred coBes of which he 
had made notes, three-fourths were attauked for the first time during the 
third year of their residence in Rome, l^he fact that tourists are not in- 
frequently seized within a few weeks after their arrival is ascribed to tlieir 
imprudence, which leads them to expose themselves at night, etc., and to 
the fatigue and excttemeut to which they are subjected. That strangers 
who are prudent resist the diluted malima within the city limits for two 
years, is said to be a popular belief among the Roman people. 

It is unnecessary to dwell further ujx>n the fact that previous exposure 
to malaria constitutes a predispositiou to be attacked by malarial diseases. 
The experience of our own army surgeoua and of civil practitionera in ma- 
larious regions in the United Htutea quite acconla, iji this particular, with 
that of observers in other parts of the world, 

SuscEPTiBnjTY FROM Othee Causes. — It may be said, in general, that any 
disease or injury which lowers the vital energy of an individual increaseB 
his susceptibility to the infiuence of malaria. Thus malarial poisoning 
may comphcate other diseases, as in the case of so-called typho-malarial 
fever, or attacks of malarial fever may occur during convalesceuce from 
acute diseases, b.s a result of exposure to the poison in so atteuuated a 
form that it would be inefficient to produce on attack in a healthy person. 

SiJscEPTmiuTv OF THE Lower Aniuals. — The question of the suscepti- 
bility of the lower animals to nialnria is one of extreme interest at the 
present time, l>ecaiise of the general desire to obtain an exact knowledge 
of the nature of this poison. The experimental investigation of tliis ques- 
tion would be greatly simplified if it were definitely proven that any one 
of the domestic animals available for experimental purposes is susceptible 
to well-marked attacks of periodic fever. Many of the older authors 
claimed that such susceptibility exists, and have recorded examples in suji- 
port of this belief. But it is necessary to receive much of this evidence 
with great caution, for in some cases nt least it is apparent that other dis- 
eases peculiar to the lower animals have been mistjiken for malarial fevers, 
and some of the authors who liave been quoted seem to have used the 
word malarial in the broad sense which has given rise to so much con- 
fusion. 

If tlio domestic animals are subject to attacks of the typical periodic 
fevers, the fact should be easily verified by evidence obtained in our own. 
country and at the jiresent day. The writer is especially interested in. 
this question, and will be obliged to any reader who may be able to give 
definite nfiSrmative evidence from his peraooal observations if he will 
oommunicate to him the facts. 

The following quotation, from the classical work of Dr. Watson,* is . 
given as an example of the kind of evidence which has been offered in anp- | 
port of the susceptibility of the lower animals, but to which we can ao- i 



■ Op. dt, p. 406. ■ PiwUce of Fbysic, Ant. ed., 1845, p. 4Si. 
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oord no scientific value. For admitting the facts, the uiference that ani- 
DioU desert the forests and lowlands to escape malaria ratlier than to 
avoid tlie excessive heat or the attacks of insect pests can scarcely be con- 
sidered worthy of serious attention. 

Til? liute Bisliop Hebar, in liis '■ Narrative of ■ Journey tlirough the Upper Prov- 
lapos of India," gives Ihe fnlloniiig Btriking picture of the influt>nw of tnalaiia in thU 
put of the world. It aot-ms to 1)a ulike peatiferouR to mni «iid benst. " I asked Mr. 
Bouldemon if it were true that tlie monkeyB toreook these woods during the unvbote- 
■oma moiitliB He ansivemd tliut not the monkejD oiilj', but everythiug wliich haa 
the breath of life instinutivuly de&erts them from the beginning of April to October. 
The tigers go up to Ihe hills, the Knlelopea and wild hogs make incursions into ths 
enltirated plaiu. and those persons —such as dfik bearers or military officera — nho ars 
obliged to trarerae the forest in the intervening moatha B)free that not bo muoli aa'a 
bird oau lie heard or seen in tlie frightful nolitude." 

The evidence in favor of the view that the lower noimals ai-e suscepti- 
ble to malarial poisouin;; ie summarized as follows by Professor Fleming : 

The oucurrence of malarial fever in animals has been often denied, but a host of 
otjserveni, iu every way Irustworthy, have testified to Ita existence in nearly every/ part 
of the glolw. Those to whom I tan juat uow refer as wiluesses are Carlo Buini and 
Lancisi in the sixipenth and seventeenth centuries : In the eighteenth century, Kera- 
ling. Waldinger, and Veith ; in this century, Damoiseau, Rodet, Lifgeard, HatnonI, 
Clicliy, Blanc, Heriug, Spiiiola, Hertwig, Dressier, Delwart. Legrain, Berlaochi, and 
other veteriuarians of repute, Lessona. a distinguished Italian veterinary surgeon, has 
treiiuently observed it aYecting liorses. onttle. and dogs in Bardinia. Blaise has seen it 
iu the same animnU in Algeria : Uamont also in Egypt ; Bertai-chi in the Pontine 
Hanhes ; Hildreth in America affecting daaa). Dupur and Clegbom aBsert that slieap 
are greatly predisposed to it. Jeuixch has seen it in the pig, and Czermak Htat«B that 
he haa noticed it not only In dogs, but in monkeys also. 

The attacks resemble those oE paludal fever in mankind, and their duration is 
tun*lly brief— from liolf an hour to six or seven hours alter which tlie animal is ap- 
parently easier ; though if closely observed n. certain degree of miilaite will be noted— 
tt frequent yawning, saSron-tintod mucous membranes (this is most marked during 
[Ue attack) ; tension of the abdomen, wbicli is often painful on pressure in the region 
of the liver 1 often there is gastric diaturbance. and in the dog, vomiting. Ail the 
type* of the fever have been witnessed— quotidian, tertian, etc. 

When the dlseaiw cuntlniies for some time, a cachexia appears to be developsd, 
with looaliialion of lesions in certain orgaua, the must notable of which are those of 
chronic cougeBtion, particolarly at the spleen, sometimee the liver, in other coses the 
lymphatic glands. 

A is extremely difflcnlt indeed to dii^noBe the presence of neuralgia in dumb anl- 
mala. I have only aeen it once, for certain, in a dog. 

Veti'riunrlanB have long noticeii that domestic an'mnls living in malarious regions 
have the paludal caclieida, and that in them intermittent fever often complicates or 
accompanii^a other maladies, sometimes even occurring after operatioua or Bccidenta, 
Anthrax or charhon was, until the discovery of the /&tiUiu aiUkni. >i, believed to be 
nularial. The hone-sic kuesB of South Africa Is even now believed to be raalarial, at 
people suffer severely from intermittent or remittent fever when and where it prev^ls ; 
but I am now quite convinced that It la only anthrax, as it is inooulable and I have 
found bacilli iu the blood. The terrible '"Vaswa" of Russia, which kills enormous 
nomben of horaes, cattle, and other animals, as well la (by transmission) people, 1b only 
vitawsed in malarial regions, but it also is only anthrax. 

I may add that in 1801 I had several oases, among horses in North Carolina, of what 
I couaidered well-marked intermittent, I forgot to mention, in connection with the 
horw-aicknedt of South Africa, thot dogs suffer In the malarial districts of that country 
from a disease which is evidently malarial. It is more particularly noticed in the val- 
l«y at the Limpopo, and away north to the Zambesi. It is known to the Buera ai the 
" hond-iiekte," or dog-sickness, and is very fatal. The liver appearfi la be the organ 
chiefly involved, aa Ihe m aeons membranes are deep yellow in color {iml Ikk, or " yel- 
tow-month " of the Boers), the abdomen Is enlarged, there is jaundice, constipation, 
and high temperature. ' 
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We venture to differ with Pi-ofeaaor Fleming as to the etiology of this 
(liseaae of dogs which he says is " evidently inahuiat." A einiikr disease 
in the island of Cuba hoa been pronounced yellow fever. We believe it 
to be neither one nor the otber of these. If malaria can produce a fatal 
disease of this character iu South Africa, similar reaulta should follow ex- 
posure to the same cause in intensely maloiious regions elsewhere ; and jf 
the yellow-fever poison is responsible for sporadic attacks of a similar na- 
ture in Cuba, we have a right to expect that during extended epidemics 
of this disease in our own country the same poison will produce a similar 
effect We have, however, no satisfactory evidence that this is the case. 
In view of Professor Fleming's statement that anthrax was believed to be 
malarial by the veterinarians prior to the discovery of the Banlliis anthrack, 
we can accord but Uttle weight to the observations of the "witneBsea" 
named, whose testimony was recorded before the inti-oduction of the clin- 
icol thermometer and of exact methods of diagnosis. 

Oedekal Effects op Mamfial Porsosrao as shown by VrrAL Statistics. 

The following table is compiled from data contained in Circular No, 4, 
Surgeon -General's Office, Washington, December 5, 1870 (Table B.) : 

Ratio per 1,000 of MortoiUj fruni Malarial Feuerg. 

Period. Ratio. 

United states Army 1840-54 108 .02 

" . . .. 1855-59 61.08 

" whitetroops 1868-70 102.62 

" colored troops 1808-70 42.90 

United States Navy 1866 161.93 

" 1867 113.20 

" 1868 91.34 

1869 623.18 

English Army : 

United Kingdom 1800-62 2.36 

Canada 1860-62 16.00 

Gibraltar 1860 -G2 39 .60 

Bombay 1860-62 121 .21 

Jamaica, white troops 1860-62 181.81 

black troops 1860-62 70.17 

United Kingdom 18C7-68 1 . 77 

French Army : 

Home Service 1863-64 18.25 

Algeria 1863-64 249.64 

Homo Service 1866 26.35 

Algeria 1866 289 .03 

Italian Army 1867-69 64 .60 

The mortality of the civil population of India from "fevers " is given 
by Fayrer as follows : 

Total population, 187,105,833. 

Fever deaths, 1877 2,504.493 

1878 3,247,371 

1879 3,664,086 
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The remark is matle that " in the present state of registration it is not 
possible to define the special chnracter and type of these fevers. They are 
certainly, for the most part, malaiial in character." ' 

The percentage of sicknesB and mortality per annum, among tlie white 
troops in the armies of the Uuit«d States, computed from the i-ctums for 
three years (June 30, 1862, to July 1, 1865), is given in the following table." 
The figures relate to troops in the field and ia garrison ; the deaths in 
general hospitals are not included : 



MlLITiHV DEPiRTMENT. 



Ratio of earn 
■brentitli. 



lUcioofduthi 
to mo 
•treagth. 



Ratio of deatbB 



Djpartment of the East , 

Middle Department 

Department of Waaliington 

Army of the Potomac 

Department of Virginia 

" of North Carolina. 

" of the South 

of the Gulf 

Northern Department 

IDepartinent of the Ohio 

" of the Cumberland 

" of the Tennessee . 

" of the Missouri . . . . 

" of the Northwest . . 
^Pacific Begiou 



18.63 
25.20 
34.64 
26.85 
65.12 
108.71 
57.90 
80.34 
40.56 
29.41 
45.49 
84.81 
49.55 
20.10 
19.74 



0.02 
0.07 
0.06 
0.12 

0.02 



0.20 
0.11 
0.13 

0.59 
0.25 
0.06 
0.03 



0.12 
0.26 
0.18 
0.46 
0.29 
0.32 
0.46 
0.60 
0.49 
0.33 
0.28 
0.70 
0,50 
0.30 
0.05 



Note. — For Tull diilallB with reference to tha geographical limits of these vsriolisde- 
fartments. tlio reader is refarrHd to tlia volume from which the data buve been taken. 
*l'lie (oUonriDg notes are giveu, liowever, for tlie purpoM of defining In a gemirll HAj 
the Itmita of Ihe arena to which our figurua rater : 

The Deparlment of tlis East erabrxces all reports received from troopa in New Eng- 
land and the Middle Stites, eioeptinfi; the Stale of Deinware. 

The Middle Department Sacludestbe Stal« of Delaware, the Eaxtern Shore of Mary- 
land and Virginia, aud Iho aoauties of Cecil, Harford, Baltimore, and Anne Arundel, 
in Maryland. 

The Department ot Virginia incliidoa that part of Virginia aontli of the Rappahan- 
nock and east ot the railrtHid from Fraderickaburg to Riotimond. 

The Uepartment of the South. " Here are Ineludad thu raiiorta received from the 
troopa at Hilton Head and the various points occupied along the coast of South Cari<- 
lina, Georgia, and the east ooast of Florida." 

The reports under the heading Department of the Oulf relate to the troops sta- 
tioned at the occupied points on the Gulf coast. 

The Nortliorn Departnkent Inclades the States ot Michigan, Ohio, Indiana, and Illi- 

Under the designation Department ot the Ohio ore embraced all reports received 
from troops in that portion of Kentucky lying east of the Tennessae River. 

The Department of the Cumberland "Embraces the reports raoeived from the 
Anaj ol the Ohio, under General Buell, the Army ot the Cumberland, under General 
Ro«ecranB, and during the llrst six months the reports from that part of Kentucky 
Ijing east of the Tennesaea River. " 

'Op. clt, p. 14. 

* The data from which the ratios in this table have been computed ore contained in 
the flnt medical volume ol the Medical and Burgioal History of tlie War of the Beb«l' 
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Tho Dep»rtiBeiil of Ihe Tennessee ww crealfiil hy GBneral Orders IDS, October 16, 
1662, to embnti'u Cairo, Forts Henry and Donelsoii, ^Northern MiEsisaippi, uud lliow 
portions of Keiitueky and Ttnnesaeo "lying west of tlie Tennesete Hiver. 

Tbe Depltrtmeiit of tliu HiBsouri included the Slates of MiEsouri, Arkaliana, and 

The Department of tlie I^ortliwest includea the Slates of Iowa and Miiiuesuta and 
the Territoried of NebraDka aad Dakuta. 

The total number of deaths in the United States from malBiial fevcn dur- 
iDgthe last ceusus year ' (It)80) was — inalea, 10,27G ; femalea, 9,985 ; total, 
20,261 ; giiing a proportion of 27.61 per 1,1100 of all deaths from reported 
causes, and a pi-opoi-don of one death to each 2,4!J5 of the popiilation (=0;4 
per 1,000). 

The total deaths from malarial fevers recorded according to age waa : 

Under one year 2,002 

Under five years 6,182 

From five to fifteen 3,482 

From fifteen to sixty 7,90a 

The proportion of deaths from malarial fever to all deaths recorded in 
the different regions was aa follows : 

North Atlantic region 4.56 per 1,000 

The Lake region 9.74 

The Gulf coast G5.85 



Table showing the Total Sicknens and Moiiality from Malarial Dueaiei 
amotig the W)iile Iruopx in the Armies of Ike Untied filale*, from June 
30, 1862, to July 1, 1865, including Ti-oops in Field, Garrison, and 
Hoi^ital.' 
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From this table we obtain the following t 
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thawing the Total Sickness and MortalUy from Malarial Diseases among ] 
the Colored TroojiS in the Ai-mies of the United Staleti, from June 30, 1 
1864, to July 1, 1866, including Troops in Field, Garrison, and Hoi- ] 
pital.' 
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703 
920 


15.47 

8.89 
7.80 


18.72 
12.47 
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10.72 


13.22 



A comparison of these figurea with those relating to the white troops 
ebowa timt the ratio of deaths to mean strength wan more than three times 
as great among the colored troops, while the ratio of cuueu was less than 
twice as great Aa already pointed out (page 89), this is no doubt pardjr due 
to increased exposure ; but these figures strongly supt>ort the view that 
much of the mortality ascribed to malarial diseHses should liave been cred- 
ited to the oontinued ferem. Tims we find, as would be expected, a UrgBi 
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number per 1,000 of cases of iiittlarial fevers during the third year thim 
during the lirat year. But inBtead of a corresponding increase iu mortality, 
which we have a right to expect among troops constantly exposed to ma- 
laria, we tad that the ratio of deaths to cases is considerably less thim one- 
half as great during the third year as during the first (See remarks on 
page 83.) 
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Generu. Effects of Malarial Poibonisg vpoh the Individual. 

Malarial poisoning may be acute from a brief exposure to the poison in 
concentrated form, or chronic from repented or contiilued exposure to 
malaria in smaller quantity. But the nature of t)te morbid phenomena in- 
duced does not depend alone upon the amount of the iosic agent abaorbed, 
or on the duration of the esposure to its influence. These phenomena also 
vary in accordance with circumstances relating to the individual, and to 
external secondary causes. Thus, according to the observations of Colin 
and others, a primary exposure to malaria in an intense form commonly 
produces remittent fever. Further esposui-e, however, does not occasion a 
second attack of remittent, but gives rise to one or the other forms of in- 
termittent The influence of heat as a factor iu the development of remit- 
tent or congestive fevers is also generally recognized ; and, on the other 
hand, refrigeration of the body — chill — is well known as a common imme- 
diate cause of the development of a paroxysm of ague in one suflering from 
malarial poisoning. The paroxysm in this case is evidently of nervoas 
origin, and most modern writers take the view that whether immediately 
due to the action of the primary cause — malaria — or induced by a secondary 
cause, these paroxysmal febrile attacks depend upon a disturbance of the 
nervous cenb'es. The most recent Enghah authority. Sir Joseph Fayrer, 
says: 

An ague dearlj ia k nenraela at the outset ; the materies niorbl, acting i>n the cen- 
tral nsrroua system, tela up vaso-uiotor irrllation, which caustiB dilatatiou and enaorge- 
meat of the reeselB Bupplied by Uie Bplaochiilo, llie ikin and eitenial parts Deing 
brought into an opposite coadltion. Tba result ia the rigor and pallid, Hlkrunkea aldii, 
while them is internal oongeBtion, wblt'li is followed b; reaction, nbvn the skin and 
external parts become vasculu, the iigns of pyrexia appear, followed by profuse sweat- 
iag, wid theo n retnrn to Ihe normal cundilion takes place. Such are th« phenoinena; 
but why malaria should produce them we can uo more euy than why strjchnia excites, 
or conis depresses the cord, or why one Bet of nerve-Sbrea determinea contraction, an- 
other s«t dilatation of Teaeels. I doubt If any right explanatioo of p^riodioltj in dll- 
ease will be given unfil we can explain it in iiealth— until we can give ihe phytiologle*! 
rationale of the cardiac, ruxplralar7, or catamenial rhythm, of the diurnal pulse and tem- 
perature wave, and bo on. We can only aay that certain cuudilionH are induced by 
poJBons or impressions acting on the centres, which in one case modify, la another 
altogether derange the normal rhythm, aubslituting for it altered tcmpernture. tistne- 
change, and exaggerated ii euro-dynamic states as seen in the paroxyHnis of an agne or 
in the thermic wave of a remittent fever.' 



The present writer must subaoribe to this confession of ignorance aa to 
the modus uperandi of the malarial poison upon the nervous system ; for 
he is not prepared to accept the explanation of Toinmasi-Crudeli, who 
thinks that the rigors may be produced by the irritation of vaso-motot 
nerves by bacilli in the circulation, and that the febrile attack is the result 
of the discharge of the bacilli from their special niduH in great quantities. 

The view tliat the primary toxic action of malaria is upon the nervous 
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ntres and that the Bvmijathetic gnnfrlia are especially implicated ia sup- 
^ Hleil by the 9_i-mptom9 of acute malariiil poisoning. These syrnptomH, 
of the gravest character, may be developed witbia a very brief period after 
exposure. Hertz aaya : "I have repeatedly satisfied myself that the dis- 
ease may appear immediately ofter the reception of the injurious influence. 
For this purpose I have eat down beside marshy ditches which were in 
process of drying, selecting those in particular that were distinguished by 
their putrid exhalations. As soon as within half an hour I would esperi- 
ence a slight disturbance of vision, ringing in the ears, dizziness, a feelinrf 
of burning and roughness in the throat, nausea, choking sensations and 
cliiUiness, and a few hours later an attack of fever, which was usually 
hght." ■ 

Hertz may hare been mistaken in ascribing these symptoms to malarial 
poiaoninK. but that effects far more decided, and even fatal, mny follow al- 
most immediately after exposure is beyond question. Instances are re- 
corded by MacCulloeh and others of pereous having died in a few houi-a 
in the Miiremma of Tuscany (Fayrer) ; and exposure for a single night in 
some of the malarious swamps in the southern part of our own country is 
equally dangerous. Tlie following account of the effects of concentrated 
malaria is contained in " A Cliaical Treatise on the Endemic Fevers of the 
West Indies," by W. J. Evans, ILR-C S., London, 1837 : 

Wlian the constitution is aTi'clcd hj malnria <n a stil! more powerful mnnner, ths 
eTafits are ottea iminediatB, and I will describe tliem aa the.v ocpurri«d to mygelf. I 
bad occasion lo visit an estate in tlie neii^liborlioud of CastripK about midniglit, and mi- 
road obliged me to paKs the sivamp wliioli Una to the north of llie town. Th«ra wm a 
lovelr moonlight, the tky was unalonded, and a heavj duw van falling. On approaali- 
ing the iwamp I was »enilbie of an extremtily disagteeable odor, arising from its utai- 
nUioDS, and ^om tlie rank and foul vegutatioii on its Hurface and in its neighborhood. 
I then perceived a peculiarly uuplensianl, but indescribablo taste in mj mouth and 
pbaryni, triiich produced Blight vertigo, nausea, and even e^orts to vomit. On my 
arrival at the estate, which waa shortly afterward, I took a glass of Lot punch, with the 
hope that it wnnld allay tin nausea ; I was. however, miatakeu, for it was immediately 
rejected, aud an ague came on, whirh obliged me to go to bed, where I remained natll 
the afternoon of the following day. After a profuse perspiration I was enabled to ride 
to town, tliou^h still very uuwell. At night the aymploins returned with siioh Bever- 
fty as to require a bleeding from the arm and leeches to the epigastrium : by then 
means the paroKysm subsided eighteen hours after its Rommencement, and a retnrn 
was prevented'by the free u»e ot tlie sulphate of quinine. . . . 

About eight o'clock In the evening two boatmen, after flniBhing their day's work, 
before rt?tnrnins home were occupied in bnuling thi'ir canoe liigh up on the beaoli, 
close lo the most dangerous part of tlie !wnmp mentioned above, when they perceived 
immediately to windward a small cloud o( vapor gradually approaching them, and in 
a abort linio they were enveloped In it. One of them fell down, apparently in a ttnUt 
of asphyxia, and the other was so affected as to be unable to render him any assistance. 
The vapor passed away quickly, and the one who had been the least incommoded m- 
forerea snffloiently to look after his compauion, whom he found lying in the mud, 
apparently inseosible. He continued in this !tate only a short lime, and gradually be- 
cam* snfficieutly well to be led home. In the ronr«e of the night Dr. Chevalier was 
called to see him, and found liim suflering from au intense ague. The surface of tlie 
body was cold, tlie eounteuanoe expressed great an^tietv, the puliie was small and 
B«arcely perceptible, the patient wan insensible to surrounding objects, and in a state o; 
coma only interrupted by severe convnlsinna. The cold stage continued altogether 
about three hnnra, and as reaction took place the convulsions subsided : hut the coma 
continued and alternated with delirium. . . . About eighteen liours from the 
vommencem'^nt there was remission, or rather a slight mitigation ot symptoms, witli a 
partial return ot consciousness: it continued only a very short time, and waa followed 
by another paroxysm, equal in violence to the last, except that the cold stage was 
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BcnrMly pereeptilile. Tim pnlienl died about (ntty hours from ihe period of exptinnra. 
The body was eimuined irhile ivarm ; the blood was tound fluid. And a small quantity 
of troabled serum w»a HHiiwd between the arachnoid and pia muter on tbu Biirtu-e ; 
the lunga were somowliat engorged, and the atomaoli iutenuely iufluned, containiug 
about two or three oiincee ot hlood in its cavity. 

TliQ other man nuver suffered further inoonrenleni^. He snid that the vapor had no 
peroeptllile smell; that it wan warm anil moisl, like steam, stopped the respiration for 
n moment, and produced a sense uf faintnesa And trembling ol the whole body. 

Latekcv of Poison. — The period which elopsea between the dnt« of es- 
posure and the development of a pronounced febrile attack is commonly 
spoken of aa the period of incubation. But in the case of the malarial 
fevers thia period ia so variable, and the development of a febrile parosysm 
Bo often depends upon secondary causes, that the term "period of incuba- 
tion " does not seem applicable, inasmuch as it implies that the poison re- 
quires a certain tinie for development within the body of the infected in- 
dividual. We therefore prefer the term period of latency, which does not 
commit us to any theory. But, as already pointed out, it is difficult to 
reconcile some of the facts relating to this delayed action of the poiaon 
with the view that it ia not reproduced within the body, and that the ef- 
fects depend entirety upon the amount absorbed during the time of expo- 
sure. As an instance of a comparatively short latent period we give tiio 
following example, related by Lind.' The Merlin, a small vessel, remained 
in the river Gambia for sis days ; during this time a portion of the crew 
was occupied in cutting wood and another portion in taking on board a 
supply of water. While in the river eJI remained in (tood health, but two 
days after putting to sea the wood-choppers fell sick, and subsetjuently 
those who had replenished the supply of water also sncninibed to the ma- 
larial poison. 

In a very interesting account of the malarial fever known ns "Chagres" 
or "Panama" fever. Dr. Buel,' a surgeon in the employ of the Pacific 
Moil Company, says : "An incubation period of several days, usually not 
less than a week, elapses between the time of exposure and that of de- 
velopment On board steomers leaving Panama for San Francisco this is 
about the period UBually occupied in arriving at Acapulco. Cases of fever 
liegin to occur in considerable numbers within two or three days after leav- 
ing that porti." Fayrer soys t " I have known more than one case where a 
month elapsed after exposure before the first paroxysm of ague ushered in 
an attack of fever which assumed the remittent form. Simple ague, how- 
ever, generally occurs earlier, in a few days or even hours.'" Numerous 
instances have been recorded of an exceptionally long latent period with- 
.out any decided evidence of ill-health in the interval. 

Dr. Fiedler ' gives the follo^ving examples of stipposed long period of 
incubation. Dresden is said to be usually free from malarious disease, 
and the s.tme is asserted to be true of Leipzig. But the following cases 
occurred in these cities which are attributed to exposure elsewhere. 

In Leipzig one case bad the first attack nine months after exposure to 
cause ; one case six months ; one case ten moniha, and one case eight to 
nine months. In Dresden one case had the first attack one month after 
exposure ; one case six months, and one case ten months. In tha same 
journal {page 492) is recorded the case of Dr. Klein staedler, who went 

'Qootod from Colin, up. cil,, p. 118, foot-nole. 

■Dr. Wm. P. Buel, Am. J. Med. So., Phila., April, 18S0. 

•Op. cit, p. 78. < Arch. d. Helllt,, Leipi., 1870, n., p. 24B. 
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lo Vordemey in Au^at, 1861, antl from tbere to Coin, "where there wm 
no chance of getting intermitteut." In May, 18(>9, eight years after, he 
was aeized with a "colossal severe attack of intermittent" 

Id the stitne jnunial (December, 1869) Professor Braune gives the fol- 
lowing example of supposed prolonged Incubation. Twelve persons in the 
aatonm of 1868 resorted to Borkum, an island of Cnet Friedlnnd. for the 
purpose of taking sea-batha. Two of these Buffered attacks of intermittent 
fercr while still on Uie island. Nine others eswapod until the following 
spring and summer (from six fo nine months after exiKisiire). when they 
aiao were seized with intermittent. The patients were adidt.s, all of high 
social position, and most of them females, and belonged to various locol- 
itiea, as Leipzig, Halle, Liegnitz, Atteburg, etc In these places it is said 
that intermittent fever did not prevail, or teas jtreni^nt only in a fi-w rpo- 
radic cages. None of the patients had ever before had intermittent fever, 
"It seemed, therefore, that in all of them the malady must Itave had its 
cause in malsrioiis poison received during their autumnal stay in Borkum." 
Oreisinger is inclined to question these extremely long periods of latency, 
and the present tvriter would also suggest that evidence of this kind must 
be received with extreme caution. 

Usually the attacks which occur at a distance from malarious localities 
are in individuals who are victims of ohronio malnnal poisoning. And 
not infrequently it happens that chanicteristie paroxyams of ague are first 
developed in these individuals after removal from the tropical climate 
where the exposure occurred, with the effect, perhapH, of producing bu»- 
mia, enlarged spleen, etc., which has caused them to seek a restoration to 
health by cliange of climate. 

In those cases where a brief esjjosure gives rise to a febrile attack, 
after a greater or less interval, the patient commonly gives evidence of ill- 
health some time before the development of the paroxysm. Thus in the 
account of " Panama fever " by Dr, Euel, above refeiTed to. we read that 
" the patient experiences for two or three days previous to the attack s 
general soreness and tenderness in all the muscles and integuments, with 
loss of appetite and debility." It is well known, alao, timt manifeatations 
of malarial poisoning, such as malaise, loss of appetite, headache, periodic 
iiearalgia, aniemia, etc., may occiu- without the development of a charac- 
teriatic febrile attack. These cases of "masked malarial fever" show their 
malarial origin by the promptness with which thev j-ieli! to the adminis- 
tntion of quinine and by the tendency to [>erioLUcity exhibited by the 
vaiioas morbid phenomena. 

Eftects rpos the Nervous System, — The profound impression exer- 
cised by malaria upon the central and ganglionic nervous systems is moiii' 
fested especially in those cases of acute malarial poisoning in which the 
symptoms are developed verj- shortly after exposure to tlie poison in a con- 
centrated form. This is indicated by the special designations which 
aathors have given to the various types of pernicious fever— congestive, 
conuttMe, convulsive, dcliriont, algid, svucopal. conlialgic, sudoral, chol- 
eraic. 

But these intense and fatal manifestations are not due alone to tb* 
amount of the toxic agent absorbed. Theyalso depend to some extent on 
individual peculiarities, and especially u{Mn fsecondory causes which osmit 
in overwhelming the nervous centres. Among thene lUK'/mdary cause* the 
nmst potent are an elevated external tem{>orature and alcoholic poisoning. 
Vietims of chronic malarial loxsinia seciii to be less subject to these per- 
I than strangers who are suddenly introdaced into an to- 
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tensely malarious atmospliere. Tbis is no doubt due, in part, to tlie 
more intense action of Beoomlary causes in the case of tlie uuacclimated 
stranger ; but it seems also to depend upon n certain tolerance acquired by 
the nervoua centres to tbe direct action of the poison. 

Such tolerance is not incomputible witb Ihe facts relating to increased 
susceptibility to intermittent fevers as a result of previous attacks. Tliia 
increased liability to attacks of ague in those subject to chronic malarial 
toxeemia seems, to a great estent, to be an increased susceptibility to the 
action of secondary cflnses, which readily induce a paroxysm in these in- 
dividuals, while the primary cause does not always du so, even in those 
who are ODFeniic and broken down in health as a result of its continued 
action, BO long as tbey remain in an equable climiite. 

The supposition that the nervous centres may acquire a tolerance to 
the direct action of tbe poison, and that iu this way, in a certain sense, 
a person may become acclimated to malaria, is supported liy evidence 
rebting to the non-recurrenco of remittent fever. Colin especially in- 
sists upon this, and says that those who suffer an attack of remittent are 
subsequently more liable to ague, but that a second attack of remittent is 
extremely rare. If fhis is true we need some such explanation as is above 
suggested, or we will be forced to tbe conclusion that the remittent fever, 
in which one attack protects from future attacks, baa a different etiology 
from the intermittent fever, in wbich one attack predisposes to future at- 

The special symptoms which indicate tlie implication of tbe nerrons 
system during a febrile paroxysm, such as chill, fever, pain, delirium, 
coma, etc., will receive atf«ntion in the section devoted to malarial diseases. 
Intermittent neuralgia will also receive consideration in the second part 
of this volume. But we shall notice here certain exceptional phenomena 
connected with the nen'ous system which have been nscribet.1 to tbe actiou 
of malaria. 

Various authors have I'eported cases in which the phenomena of an in- 
termittent pai-oxyam have been confined to a portion of the body. Thus 
Dr. "W. A. Peck, of Berwick, Pa., gives the case of a young lady in whom 
the whole I'ight side went through the cold, hot, and sweating stages, all 
well marked, without any participation of the left.' 

Griesinger gives several cases of tbe same kind. " In one patient with 
complete paralysis of sensation and motion of tbe lower port of the body, 
due to fracture of the tenth doi-eal vertebra, the paralyzed portions re- 
mained unaffected, while the rest of the body underwent a complete 
paroxysm of fever, with chill, heat, and sweating," 

In another patient, after tbe cure of malarial fever by quinine, regular 
paroxysms of horripilation and cold continued iu an arm which was the 
seat of a suppurating wound. In a woman sixty-two years old, observed 
by Griesinger himself, who hod suffered for four years from traumatic an- 
Eeatbesia of tbe left hand, light attacks of intermittent declared themaelvee 
by chilliness and itain in that arm. Hertz, from whom we have quoted, 
says : " I myself treated a tobacconist in whom malarial fever showed itwlf 
by severe, regularly intermitting neuralgia of both lower extremities, with 
chill and sul^sequent heat iu tbe same. " ' 

Cases of partial paralysis of supposed malarial origin have been re- 
ported by various authors. 



'Wood'! Practice, vol. 1. 



' Ziemiaeii, vol. ii., p. M& 



OBIfERAL EFFBOTS OF MALARIA. 97 

Hjtctrio reports a case uf tliis kind in vliii^li a woman iraa ssizedi two dnja nttoT 
her eonSnament, without any Itnowii taaw, with tormieatiou in thK feet, which then 
Kjireiil to the Ihigiis, the trunk, and the upper extremities, tlieae becoming paralyzed. 
These manilestiliona were repealed three times, after the quotidian Ijpe, and ware 
arrested by quinine.' 

This case was not ascribed by the autbor who reported it to malarial 
poisoning, aiid it must be remembered that iutennittent nervous phe- 
nomena may occur quite iudepeudently of tliis cause. Great caution is 
therefore necessriry in aitcepting unusual cases of tliis natui-e as evidence 
of the pecuUar action of m^ria. Nor does it follow that malaria is at the 
root of a trouble of this kind because a case is benefited by quinine. 
The favorable action of this remedy in nervous affections ia not conhned 
to those of malarial origin. 'With this caution we report also the follow- 
ing cases : 

A womnn, sixty-four years of age, after being quite well the day before, was sud- 
denly attacked with paralyaiB nf the lower extremiliea and sphincters. Sensibility 
was unchanged, conscioiianesa olHar, the temperature normal, pulse eighty, small and 
emptr, no pitia in the spiasl oord. The next day therewas on ODtonUhing change in the 
oondftion. The patient can walk again and vnid urine voluntarily, andonly complains 
of weakness in the legs. The next morning there was paraplegia again, which had set 
in at th« same hour as two days before. A third paroxysm was awaited, whicli also 
set in at llie appointed time, although without paral'jsia of sphincters. Quinine 
effected a rapid cure. (Case reported by Romberg.') 

The following case is reported by Hartwig : ' 

A vigorouB laborer, twenty-three years of age, hod suffered from tertian Intormll- 
tenl for a few weeks fl»e years iiefure, but siuco that time had remained perfectly well 
and strong, In November of WTA he lirst noticed weariness in the legs, which grad- 
ually increased, and the arms too wt re attacked. On the third day lie was obliged to 
take to his bed, and the night following he was completely paralyied— his legs, trunk, 
arms, and even the movements oF his hend were paralyzed, but not the muscles of the 
face ; spealdng, breathing, and swallowing w^re somewhat hindered. There was no 
paralysis of the sphincters, sensibility was intoot, the head entirely free, no pain. The 
secretion of sweat was excessive. After this condition had lasted for tweuty-tour hours 
it let np, and in half an hour, generally with an increased secretion of sweat, all the 
muscles again ' 

Daring the 
of paralysis, merely complaining' of weariness a 
attack of paralysis recnrred again, in the same way as at first, and then there followed 
regular successive free Intervals and attacks, both of about twenty-four hours" duration. 
Gradually the time occupied by tha attack extended to foKy hours, the interval being 
mncli shorter. Under the use of arsenic the intervals aim extended over a period of 
about forty hoars. On first using quinine the attacks remained altogether absent for 
four daya. Alter hypodermic injections of strychnia the tertian type of the attacks 
was re-established. ... At the end of March, IS74, the following condition was 
fi>und to exist during the attack; The patient lay then completely paraplegic; only the 
muscles nf the face acted normally -, the llexnrs of the hands and feet showed a mini- 
mum amount of motion; the pupils reacted well; the special senses were normal. 

. . In the course of the snoceeding months greater and lesaer irregularities oc- 
oarred In the course of the disease. The use of qninitiD sometimes prevented the at- 
tacks for H number of days, but then they returned again in spite of its continued use. 
. . . After the trouble had lasted tor seven and a half months no radical Improve- 
ment conld as yet be demonstrated, and nothing Is stated with regard to the Gnal ter- 
mination of the case. 

Grb says in regard to these c 
that we have here to deal witli a n 
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the paroxjrama, their termiuation ui n sweat, ami the efficacy of quiniiie. 
all argue in favor of tbis intermittent paraplegia being nothing elae than a 
maeked Intermittent. To be sure this cannot as yet be rigidly proven," ' 

The writer would remark with reference to the last case, that if there 
liad been no exposure to malaria «iuce the tertian intermittent from which 
the patient suffered five years prior to this attack, and from which he per- 
fectly recovered at the time, the supposition that this intermittent paraple- 
gia, which was temporarily benefitfid but not permanently cured by the 
administration of quinine, was due to malaria, is very far from being 
proven. 

Other intermittent nervous phenomena which have been observed in 
the victims of chronic malarial poisoning, and which are directly or indi- 
rectly due to malaria, may be mentioned here, such as epileptic or hysteri- 
cal seizures, periodic vomiting, cardialgia, local hyperiemias, hemorrhagec^ 
COiyza, bronchial catarrh, etc. 

Geseral Effects upon the Viscera. — Bartlett says, in his admirable trea- 
tise on fevers (page 378), that " it can hardly be regai-ded as h^-jmthetical 
to say that there is a double element in the pathology of periodic fever. 
This double element consists in a perversion of the function of wneroaiion 
and of local congestions in certain organs and lismies." At the present day 
few physiologists would hesitate to include the local congestions under the 
heading " perversion of the function of innervation." These congestions 
are commonly, and no doubt properly, ascribed to vaso-motor paralysis. 
As a result of such vaso-motor tarolysis induced by malaria, we may have 
congestion of the spleen, liver, kidneys, and brain ; and hj'p^'T*-'™"^ oi the 
mucous membrane of the stomach and intestine. Tiiese local congestions 
ffive rise to prominent aj-mptome during the febrile paroxysms induced by 
malaria, and will receive attention hereafter. 

Cutaneous Manifestations of ALtLAKU.— The cutaneous manifestatioDfl 
of malarial poisoning appear also to be of neui-otic origin. 

Professor Vemeuol and Dr. Merklen," who have recently studied this 
subject, arrive at the following conclusions : 

1. Herpps is n freqiiPiit mnnirestntion of mn1ari». 

2. It m&v )irpi;»tle the accesn of lliu inturiuilleiit fever, or occur during an/ one of 
the three stages of the att&ok or after the eweat. There is coDSeijUeDtl; uo e^oli^c*! 
correlation botwHen herpes and Ihii fever, iu spite uf Ihtir frequent coiucidenoe. 

8. Hnlariai herpes poKsesses no special charooterlslics. lU meet frequent Hat of 
occurrence iB on the (ace, and while usually discrete, it maf occoslounlly becDiDe oon- 

4. The black crusts and vosioles of herpes are asaocialed with the graver Jmd pel* 
nlciooi forms of molariat fever. 

5. Eiceiitionally, malarial herpes occurs nndor the fonn of zona. 

6. In nil forms, laalurinl herpeH ma; lie precedeil or accompanied \>j vaso-motor 
troubles, disturhances of the seni^ibility of the skin iu ilB ueigbborhoud. und maj p«r- 
haps iudicute a nervuus origin of tbv complication.' 

Qenerai. Effects tjpok the Blood.— Next to the nervous phenomena 
and visceral congestions which characterize periodic febrile attacks iu- 
duced by malaria, the most notable effect of the poison is upon the histo- 
logical elementaof the blood, and especially ui>on the red corpuscles, which 
undergo wholesale destruction during the paroxysms of fever, and also in 



' Zlemssen, vol, il.. p. 816. 

* Ann. de jurmnt. et sjph., Par, Nov. 25, 1 

*JliBd. News, Jan. IS, 186», p. 39. 
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those cases o( chronic malarial toxsEmia iii which no distinct parorfsnis 
oeeur. 

Tlua defltruction of the red corpuscles is shown by the antemic appear- 
ance of the victims of malarial poiaoning, by actual enumeration, and by 
tbe presence of dark-colored pigment gimiulea in the blood and tissues 
which are derived from the coloring matter of the blood. Bokitansky 



That Ihe groundwork of pigment is tlie oolnring mattar o! the blood appeus lo ii« 
proved, thi< rtwes iti which pigment ia obviouslj' derived from hsmatiu and blood- 
corpUEclM bviug so numerouB m tu e^xdudt all duubu ou tb» aubjoot.' 

Professor Kelach, of the military hospital of Val-de-Gruce, has devoted 
much time to the enumeration of the corpuscles in malarial fevera, and 
gives the following resume of his observations ; 

Wlien the varialions in the number of globules in a vigorous man are followed' 
from the first paroxyam to the Mtage of prtifuiind aniemia. It is found— (1) that th* 
aiucmia comes on very rapidly. In less than a month the globules fall from five mil- 
liuua to a milMon and a half or leas per cubic millimetre ; (2) Lliat there are tlirae stages 
lu the numerical variationH o( tlie red corputclus whicli correspond with tolerable uc- 
curar; to [he changes in the fever, as obserred cliuically. A first and short one, iu 
wliifb the globular deficit, exceedingly rapid, is reckoned by several hundred thou- 
sands daily. It corresponds to the initial stage of the fever, when there are acute 
febrile Bvmptoais of more or lens gravitr, which are continued or remittent. A second, 
whif^h lasts longer than the first, during which Ihu deficit for each paroxysm becomes 
Ipss. Tbe fever is still severe, hut the intermitting type haa taken the place of the re- 
mittent. During these two Urgt sl^e^ tbe globules continue to decrease iu number. 

Finally, a third, in triiicli the number of globules ceases to fall. It oscillates at 
first for soma time around a minimum. The blood still loses under the influence of 
the paroxysm, but the losdes are less marked than in the two first periods, and am 
compensated by the salutary influence of periods free from fever, during which the 
globule* are regenerated. This regeneration seldom takes place during tbe two pre- 
ceding atagas.* 

The question whether this destruction of the red corpuscles is due to 
the direct action of the malarial poison, or whether it is secondary and 
results from the disturbance of innervation and tlie local congestioiia which 
ooear during a paroxysm, and to a less extent when no febrile paroxysm 
ia developed, is one of the greatest importance, but one which the present 
state of knowledge does not enable us to decide. 

The observations of Kelsch seem to show that the diminution in the 
number of corpuscles occurs mainly during the febrile paroxysm. Now 
we may suppose (n) that this is due to the immediate presence, at this 
tiine, of mAiria in uuusuni quantity in the blood ; or {b) that it is due to 
the local congestions — and especially to splenic engorgement — which occur 
daring the febrile paro<()'sm ; or (c) that it is due to elevated temperature 
and blood sta-sis combined ; or (</) that it is due to the presence in the 
blood of excretory products not eliminated during tbe temporary paralysis 
of excretory organs ; or (c) that a blood poison other than malaria is pro- 
duced in the body during the febrile paroxysm. 

The 6rst hypothesis accords with that which woidd explain the other 
jdienomena of the paroxysm in the same way, and necessitates a belief in the 
r^roduction of the poison within the body at stated intervals. The fact 
tlutt aoaemia may occur from exposiu-e in a malarial atmosphere indepen- 
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deDtly of the development of febrile paroxjsms seems to support this view. 
But on the other hand, in chronic malrtriai toxremia unnttentled with peri- 
odic attacks of fever we have an enlargeil spleen- — often enormously en- 
larged in those natives of mftlarial regions who present a general cachectic 
appearance and yet seem to enjoy a certain inmiumty from attacks of 
ague. It is therefore possible tlmt in these cases also the onoemia is sec- 
ondary, and results from visceral engorfjement due to vaso-niotor pai-alysis. 

Again, we may suppose that the piimaiy action of the poison ia upon 
the blood-corpuscles themselves, and that the nervous phenomena are sec- 
ondary, being due to the action of products resulting from the disintegra- 
tion of the corpuscles. It is even possible that the black pigment which 
is found in the blood during a paioxj-am acts mechanically to pi-oduce the 
nerrous phenomena. This explanation is no more improbable than that 
of Tom masi-Cru deli, who iraagiaes that the Bacillun vialaruw acts in this 
way, and it lias in its favor the fact that these graniiles are found, upon 
post-mortem examination, in great abundance in the very ganglia to which 
we must trace the nervous phenomena of a paroxysm, and where it is not 
difficult to believe that they may constitute a cause of irritation, especially 
at the moment of their deposition. 

We may have ansemia us a result o( many causes other than malarial 
poisoniug. Tliere is doubtless a wholesale destruction of the red corpus- 
cles of tho blood in acute febrile diseases generally, and chronic cachectic 
conditions ore attended either with destruction or deficient production of 
these elements. But it appears to be only in malarial diseases that black 
pigment ia produced as a result of such destruction. 

Dr. Forsyth Meigs has given special attention to this point in hia val- 
uable researches relating to changes of the blood in malaiial fevers.' Ho 

lu llie microscopic atiidj of miinj viscera knd of blooil from the portal vein, con- 
ducted nllh special cufurencs to the existvncc or iion.exfslvnce of pii^meiit therein, I 
have failed to find it in rholera, typhus nr lyphold ferer, the ditferent forms of 
Briftht's discsse (acute, fatty, and grannlnr atrophy), jauadioe, cirrliosis, oanoer and 
fatly degeneration of the liver, alcaholisnius, while cerebral softening, and diieuei of 
the heart. Not having closely scrutinixed tlie tisanes with a similar purpose in otli«r 
of the iQrmotic or blood diseues than Ilioeo included in the above cnumeratiOD, I can 
only refer to the many histological rpBenrcliBs coupnrning them familiar lo all. Bui 
whether pathognomonic or not, the intimate and pre-eminent connection of this jngment 
matter with the iutenniltetit and remittent aifectiona reinaiiia a most interesting (act. 

The view that the nervous phenomena in malaiial fevers maybe due to 
the deposition of pigment in tho substance of the brain and spinal cord, 
where it is found in abundance upon i>ost-mort«m examination, is not a 
new one. As to its presence Meigs says : 

Beginning at the Kpleen, which is most constantly and moat Borioiisly aSeoted — en- 
larged, softened, radioitllj changed lu color, its tissue and its blood loaded with a new 
unnatural product— we pass on to the liver. Tbia Is nearly always found tmiiiewhsl 
enlarged, hyperiemic, of altered hue, and with much pigment entangled In its ctrac- 
ture. The blood of the portal and hepatic veinB contains often, in very large quao- 
4it7, pigment granules, graJn», cells, and llakes or scales. Tlie capillaries of llie cai- 
diao walls have received the same material, and free mnsBes show thprnselves among 
the Bbres. Again, we find it in tho kidneys, canglit in the Malpighian tufts, or after 
rupturing tbese, in the nrlniforouH tubules. Lastly, it preaents itself in the refebro- 
spinal aicis, chieSy in the form of minute granules within the capillary tubes, so as to 
change the nataral whitish and gray tints to u leaden or India-ink hue. Nothing I 

' Pennnjlvania Hospital H«ports, vol. 1., 1868. 
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mil Interuat limii [luii coDili- 

The presence of this pigment in the blood during life has been verified 
by numerous observers, and recently by Lavaran and Richard, whose 
studies ai'e valuuble as establishing the constant presence of pigment 
granules and pigmented cells in the blood of malarial fever patientB, 
although we may not be prepared to accept their explanation of the man- 
ner in which it is formed — by the parasitic invasion of tlie red corpuscles. 

Dr. Vt'm. A, Hammond, in a paper contributed to the St. Louis Clinical 
Iteijord in 1877, gives an interesting account of a case in which he verified 
the presence of pigment in the blood during life. Blood obtained from 
the finger showed the existence of numerous pigment^holding cells, but 
no free pigment The blood of the spleen, witiidrawn with a hypoder- 
mic syringe, was found to contain numerous pigment^boldiug cells and 
masses of free pigment. This latter was genendly in granules, sub-rotund 
in shape, and averaging about ipi'in; ^^ ^^ inch in diameter. Occasionally 
these granules were aggregated in groups of irregular form, and again in 
figures distinctly stellate in shape. 

Meigs' observations led him to the following conclusions : 

^L^B/ a tabal&ted statement of the one hundred and fifteen obHervatEons, and a compari- 
^^Bof then) with post-ninTl'>m appearances, I fvel jiiatfned in the foil uwing eon cliialonB : 
HFl. That iu eiamlniiiii; blood during life with a viev to determine the prugence ur 
Hbenoe of pigmeut-matler, great oare Ib uccessarj' to exclude all foreign partiulea fruui 
^Se epiderm nad elspwhcre. 

2. Tliat pii^menl may exist abundantl)' in the viitceral capillani^a and in llie con- 
tents of the portal vein and other lar^e vessela, wlieu blood obtained from the derni 
and aub«utaneouii tissue does not e if hi bit it, 

•1. That onlv in cases of excessive pigment development will graanles and plgmenl- 
telU be visible'in such blood. 

4. That in the aeule stages of maiaiial fever the red blood-oorpusoles are darker 
than natural, appear soft, are sometimes crenated, readily yield their coloring materiul 
when miugled vith water, and ore ditposed Ui raasH irregutorly rather than to farm dls- 
(iuct rouleaux. 

5- Tliat as the disease progresses tliey are rapidly and rery abvindanlly diminished 
ill nnmbur, l>ecome pale, lose iLuir tendency to aggregation, and either remain isolated 
or arrange themselves in imperfEN:! columns. 

ft. That in the early stage of the diseafie the number of white corpuscles is not per- 
ceptibly increased, and that lal«r Iheir increase, thougli very irrejinlar, ih always ob- 
servable ; from six to thirty-Sve appearing In the same miorosoope Held which presents 
in nonnal blood only two,ur three, 

T. That excessive anaemia, with a large increase in the nnmber of white corpnscles. 
may exist in malarial caaea without marked enlargement of the spleen. 

8. That no other morphological alterations are to be detected except, as also in 
some eases of severe anmniia from otlier caiiaes, certain colorless, highly refnwtiuff 
granules, free or in membranous-looking fragments, appearing like while corpuscles 
bro' 



^^fient- 



>rukeu up, and giving to portions of the Btld a liliny, clouded aspect.' 



Evidently among the changes noted the only one peculiar to malarial 
is the presence of black pigment, either free or included in " pig- 
it-cells." Meigs says : 

Then again we nnd tlieie granules contained in cells not otherwise distlngnisb- 
alile from white blood or splenio corpuscles in their ordinary condition. Sometimes 
tbeiw ceils have an obioug or Bplndlo-shapeil ontline. [Body No. 2 of Lavaran ?] They 
occur most abundantly in the spleen and portal vein, but appear also, in aggra- 
vated cases, throughout the organism. In the liver the molecules are seun adherent 




Op, cit, p, trtp. 
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to or contained within the hepalio cells— i.e., williin their " formed material." Still 
other and not lesn freqiient forms are tliose of the Rroiii and lui^er miei, whicfa ore 
'lialributed in an analogous manner, and are found aron in Ihe brain tii an cxlra-vas- 
ouLar position. Somu of thein, upon pressure, look like fragments broken off from 
vet larger masaea. Thuir stzu varius IndeSuitelj-, from a mere dot up to groiiis many 
times aa large as red blood-g lobules. Frericlis slates that sontu of the muases are jit-:^ 
ol a line in breadth and ^f of a Hue in length ; and tbeee be regards as probable casts 
of the smaller vepsele. My own measure me uta correspond closely with these. I have 
not recorded any isolated grains of moro than i-/ni ot an inch in breadth, hut hare 
jreqnently observed aggrsgatioiia ot granules and larger maaaes which meaeured iim 
to ifiu of an inch ; t'/u3 ^o T^'iin of an iucli was an approximate average siie o[ the wp- 
arate grains. ... In shape these pigment-grains arc very irregular, rounded or 
»harp, with an angular, br< I lie-looking outline. ... In color the pigment varlea 
almost as much as In slie and shape. Ugoally II is deep black, quite opaque, and witli 
abrupt, non-transluoent margins. Then again we And a brown rim through whJcb 
some light posaea. Frequently the color Is reddish -brown, or even reddlsli-yellow, m 
seen by transmitted light, and the granular scales are seldom opaque. In the splenic 
pulp I satisfied myself of the existence of red blood-glob oles iu different stages, not 
only of disintegration, but also of advancing metamorphosis toward black pigment, and 
am. therefore prepared to a^ree with Fterichs that these different colors represent the 
various stages in the transformation of the red pigment of the blood into melauotio 

The writer baa found aimilar evidence of the tmnaformation of the 
haemoglobiii of the red corpuscles into granular pigment, vaiying in color 
from reddieb-jeUow to bluck, in the spleens of septictemic rabbits, and 
has consequently objected to this being accepted as evidence of malnrial 
infection iu these animals. The fntal septiciemia in the cases referred to 
was produced hy the siibcutaueous injection of human saliva, and as the 
pigment was found in Philadelphia in niidtvioter, na well as in New OrletiUB 
in midsummer, there can be no question of a malarial complication. 

The view that tlie paroxysms of intermittent fever, which raay be in- 
duced long after exposure by the most trivial secondary causes, may de- 
pend in some way upon the presence of this pigment in the substance of 
the brain and spinal cord or sjTupftthetic ganglia, has much in its favor, 
Frerichs ' says with reference to this : 

That these are connected with one another as cause and effect Is a probable suppoit- 
tian, whfcll acquires the mnre weight from the fact that in general there is on nniuis- 
takable correspondence belweeu the intensity of the two. Hence the earlier obwrrers, 
and espeetally Planer, had no hesitation in attributing tlie cerebral syuiptoii 

occlusion of the capilV' "'"* ' ' * ' '''' — ' " 

this view, however pit 
(ibwrvations and a ca 
during life render the 
■t least, doubtful. 

We think with Frerichs thnt this mechanical explanation of Planer ia 
not a satisfactory explanation of the nervous symptoms— headache, delirium, 
coma— which chanK-terlze a paroxysm of congestive intermittent, for ex- 
ample. The siiddeu transition iu these coses, under the influence of full 
doses of quinine, frnrn the moat alarming condition to one in which the 
mind is clear and the patient in every way conifortable and apparently 
restored to health, is hardly consistent with the view thnt the coma and 
other nervous phenomena are due to occlusion of the capillaries with piff- 
ment. But that extra-vascular pigment may be the exciting cause of siidi 
a parosysm^the match which starts the conflagration — is a more plausible 

i Diseases of the Liver. Horchison's translation, LundoD, 
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hTpotbeaia. Meigs discussea this hypothesis in so nble a manner that we 
feel no hesitatioa iu quoting still further from his valuable paper. 

How long does the pigment' matter rem&ln fixed in th^ organic EtructoreB F No pr«- 
etae ausirer on as yvt be given to this iiueslion, but Buch (aets as Imvo been reoorded 
teud to conQrm the fdea prMeiited above, thai the period mnst be n long one. . . . 

The great importance of tliis fact trvcomog maolfeBt wben we pass on to inqnire in 
what degree this product of diseased action is Itself > morbillo agent — i.e.. how far U 
m>y derange the Mtion or impair the function of (hoce organs in which it lingers. Iu 
attempting to determine the Bigniflconoe of any particular element aa a factor iu the 
production of the phenomena of digeaae, we are at unce perplexed bj Ibe uniform ob- 
Bcnrity with which, bejond a certain point, tlix etiology of constitutional disorders Is 
enveloped. Not nnderstanding the esaential aharacter of the original poison, nor its 
immediate mode of operation, wa oannol know how many of these phenomena are to 
t>e referred to the direel action of tliis poison upoa the chemii-'al constitution of the 
bloud and tiunes or to ita speciHc Inllueucu upon the various organs ; and bow many, 
on tlie other linnd. must be included among its inidifeet or secondnry rcsutts consequent 
upon snch primary alterations. Tlius the stupor and delirium of typhnsmay be plausi- 
bly referred to a direot impression upon the cerebral centre-n, or iatrepreted as an "op- 
preaeion " ot those oentree by the products of destruetive metamorphosis which load the 
blood. But however clossiBed, these various conditioiin cense permanently when the 
patient tiecomes convaleiwent, and the original poison, together with its products, dis- 
appears from the system. Kot so iu malarial affections. Their history presents a pecu- 
liartty which is in strong contrast with what is known oonoerning all other "blood 
diMiaiBs." I do not now refer to that persistent cachexia into which a protracted intei^ 
raitleut or remittent (ever too frequently passes ; for although its features are io ain- 
gnlor as to leail us to suppose, d priori, that some deleterious matter must be retained 
within the body, yet to a oertnin extent they find their analogues in the mental and 
physical deblllly and organic lesions which succeed severe attacks of typhoid fever, 
Msrlatino, diphtheria, and Iheir companion disorders. The distinguishing character of 
miasmatic fever is its tendency, during one, two, or many years after the patient has ap- 
parently recovered, to recur without any fresh exposure to the oause. Other constitu- 
tional affections eitiier leave uo such tendency behind them or positively protect the 
individual against a repetition of their visit. 

When, therefore, on the one hand, we fail to find any abnormal substance within 
the organism in oases where thin tendency does not exist, and on the other uniformly 
discover an unnatural matter diffused through the organs in the only disease when) 
moh a tendency is present, the mental process which suggests that the two facta are in- 
timately oonnactad becomes something more than pure speculation. This tendency 
TulM Tenr much iu Individual instances ; so also does the amount of pigment pro- 
duced. How far the strength of the one corresponds to the omonnt ot the other we 
mtut leave to further observation to determine. 1 only offer the suggestion. It would 
lie laBy to frame hypotheses as to the manner in whieh the exlslenoe of pigment 
night promote the return of the malarial paroxysms. Thus the mames might he sup- 
pOMd to retain in a dormant slate the original 'poison from the union of which with 
ttM blnod-ourpusoles they had resulted. Then if the circumstances— such as over- 
•iMtlon in hot weather — which are prone to bring an a renewal of the disorder are 
thoM »lso whleh facilitate the resorption of this matter into the blood, the mlanuallo 
Influence would be again set at liberty Io aoL' 

Another hypothesis, whicli ia perhaps more plausible, is that pigmented 
nervous centres are peculiarly irritable, and tlmt when from esposure of 
the aurface of the body to cliill, or from any other cause, they become 
temporarily hypent-mie, this irritability gives rise to the disturbnnce of 
nervous equilibiiiini — the nenous explosion, so to speak, which constitutes 
the phenomena of an attack nf ac^te. 

Mei^ mentions the fact that in anromia resultLng from malarial poison- 
bg the red corpuscles become [Htle, but he does not refer to the change 
in the dimensioDa of tliese elements which has been noted by soveral 
obeerrers. 
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Hajrem ' has Hhown that this is a change which occurs in anemia from 
_' cause, and that it is not more marked iu malimal toxjemja than in 
other chi'onic cachectic conditions. According tJ3 this author, whose ex- 
tended researches enable him to speak with authority' upon this subject, 
the red corpuscles in ausemia difler from those in normal blood in tiieii 
color and dimensions. The decoloration may easily be detected by an 
experienced eye upon microscopic esamination of blood diluted with a 
suitable liquid, or of a dry preparation of corpuscles spread u^xtn a thin 
glass cover. The loss of color will be more easily recognized if a specimeii 
of normal blood is examined at the same time. 

The moi-phologicai changes depend upon the presence of a considerable 
number of corpuscles, which vary in a notable manner as regards size, some 
being smaller and some larger than the standard corpuscles of healthy 
blood, Hayem says that the most frequent modification results from the 
accumulation of elements below the size of the normal blood-globules, and 
that these are sometimes extremely small. These he calls " dwarf glob- 
ules." They are believed by this author to be young, incompletely de- 
veloped red corpuscles. With reference to them Hayem says : 

Tliey are to be found in an»mia from my chubp, without exception : ns well in the 
Bjmptomatic aniemias aa in those nLicli are called sponUiiieoii^ Tliey ilu not in cur 
iraj uharacteriie Ilie grave auiemia called perniciouB, aa has buun reL-uiitljr claimed bj 
EiohliorsL On tlie contrary, tlie Ittaall globules are (.'specially abundant in aaxmia of 
moderate intenaity. 

With refi^rence to the facilitj with which they are transformed into spherical 
globules, a propertj^ whicli has caused them to receive the name of microoytes, I bA*e 
expresaed the opinion that they are not found in the blood in eiranlation In lliia 
spberiol condition. All of those himntio, from the time that they can ba reoognind 
a« diatlnct elements, are discoid and biconcave. The trausformation into niicrocyles is 
the consequence of the action of exterior agents. The youni( glubnles are more vulnei^ 
able than the completely developed adult globules, and this fact may be observed not 
only in the blood of amemia, but also In a physiological condition, in the new-bora for 
example, whose blood always contains a small proportion of these dwarf globnles. 

Beside (he dwarf glohulea we place naturally the monstrositj in the oppo«it« di- 
rection, the voluminous, or giant globule. Its phvElological nign ill cation is less oletv, 
but this hypertrophy is also a futal form, a sort of return toward the embryonic state.' 

The writer is able to verify these statements relating to the morphology 
of the corpuscles in the anemia resulting from malarial fevers, and ius 
in his possession a series of photo-micrographs made in New Orleans in 
1880 from tlio blood of selected cases of malarial tosiemia in the Charity 
Hospital, which show the over- and under-sized corpuscles in a most satifr- 
factory manner. 

Effects i^kin "Wotrans. — Sir Joseph Fayrer, in his Croonian lectures, 
quotes the remarks of Mr. Ecclos, a surgeon of the Stafford House Ambu- 
lances durin™ the late Russo-Turkish campaign, with reference to the local 
effects of malarial poisoning upon womids, and states that he is able to 
coniirm from experience the observations of Mr. Ecclee, which are sum- 
marized as follows ; 
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The local effect* of malarial fever on wonndH differ according to the atams. In the 
cnld stage the discharge docreasee ]n ijiiantlty, and sometimes, if it be prolonged, ceaaea 
altogether ; the surtaoes of the wonnda will look bloodless or appear congested, and 
change in color from a bright red to a dull purple or gray hue, the gronulationi beins 



ir I'lUiatumle normal et pathologique du Sang. Paris, 1878. 
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pale and bloodleee. Pain is rarelj complained of, a sense of nnmbness being often 
referred to the wound. In the hot stage all the local symptoms undergo a decided 
change — the discharge becomes thick, copious, and sometimes fetid. Sloughing occurs 
in manjr cases ; the surface of the wound looks angry and inflamed ; the granulations 
are florid, sensitive, and bleed on being touched ; sometimes on removal of the dress- 
ings the surface of the wound is bathed with blood, the edges are puffy, swollen, glis- 
tening and painful, an area of redness extending some distance round the wound, with 
burning or throbbing in the seat of injury. During the intermission the wound gen- 
erally resumes its ordinary appearance, but not unfroqueutly the inflammatory action 
set up during the hot stage continues, and the local effects remain after the cause has 
ceased to exist * 



' Beport of the Stafford House Committee, p. 162. 
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CHAPTER V. 
ANTIDOTES TO JLILARIAL POISONINa. 

We are unable to place at the bead of this article AnliJoles to Malaria, 
for the I'eason that we are by do meaDB convinced that the remedies which 
cure malarial fevers do bo by neutralizing the malarial poison. Two ex- 
planations are possible : (a) The toslo ageiit may be neutralized by the 
remedy which arrests an intermittent or remittent fever ; (6) the eflfects of 
this tosic agent upon the system may be neutralized. We have seen that 
the effectii of the malarial poison are mauifested most promineutlj' upon 
the nervous system and upon the red corpuscles of the bloo<L But ^e 
have Dot been able to determiue definitely whether the nen*ouB phenomeua 
and the destruction of the red blood-corpuscleB are both due lo the pri- 
mary and direct action of the poison, or whether one of these effects is 
secondary and possibly dependent upon the other. 

In the present article we shall consider, in a general way, the action of 
the remedies which have been demonstrated to have the power of arresting 
the progress of malmial diseases, with a view to ascertain what light, if 
any, the facte relating to this autidotal action throw upou fuudainental 
questions conceming the nature and modus operandi of malaiia. 

QciNiXE. — We shall not at present consider the comparative value of the 
cinchona alkaloids in malarial fevers, but selectiug that one which is every- 
where recognized as the remedy par excellence in these diseases, will re- 
view briefly the facts relating to its physiological and antidotiU action. 
That quinine in full doses is a potent nervous sedative is well established, 
but authors differ with reference to its primary action in small doses, 
which according to some is that of a stimulant to the nervous and circu- 
latory systems. Mnnson believes that the transient perturbation of the 
nervous system and circulation observed soon after the ingestion of sul- 
phate of quinine in small and repeated doses is probably due to it« local 
action upon the stomach.' 

According to Binz, the effects of large doses {over fifteen grammes), or 
of small doses fi-equently repeated at short intervals, are as follows : 1, 
Distiu-bance of the ner\-ous system and of the heart's action, producing 
general prostration and feebleness of the cardiac movements ; 2, chronic 
disturbance of the brain ; 3, disturbance of the organs of speech, occasion- 
ally entire loss of speech, for a longer or shorter period ; 4, more or less 
complete, or even incurable amaurosis of one or both eyes ; 5. hemorrhage 
from the limgs (probably) and eruptions on the skin ; 6, irritation of the 
intestinal canal from the arrest of the ordinary movements by the actioa 
of the quiniii ; 7, catarrhal inflammation of the urinary bladder.' 

I Otis P. Manson, M. D. ; Tlia PIijBlologioal and Thenpeutio Actiou of till S 
of Quinine. Virginia Med. MoDih.. Bicliniond, Jkh., m»2, p. 363. 
■Ceutralbl. I. d. Mo.l. WlssenEcli., Berl., 1»T2. 
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The tosic efTeots of a large dose are shown by the following record of a 
e wbicli occarred in the practice of Dr. Giacometti, of Mantua, Italy : 

1 from foitvSve to Bttj jears of age bavfng taken at a ulngle dose about Iwn 
bandreil gruDB of Ihe sulptiatu of qiiiuine by tnUtake far cream of tartar, was first 
■elivd with cardialgia, niius(>a, fniutness. and entire inability to move. When seen by 
Dr. Oiaeomeltl, eight hours after having takyn the dose, he nna found in the follow- 
ing tionditinn : The temperature of llie body was be!uw the normal standard, his ex- 
tremitiKB cold, his lips and fiagers livid, and his breath fetid. His resplratioii was 
Blow and gasping ; the pulse regular, but so feeble as to bo hardly perceptible ; his 
Tolee inaudible ; the pupil extremely dilated, and his hearing and sight almost ex- 
tinct. His tongue was not dry, but pale and covered with thiok and viscid mucus, 
4nd the patient niiH thirsty. ... On the fifth day the patient could sit up for 
lialf an hour, but lie could not stand on his feet, so great was his prostration. The 
teeblanesB of hearing and seeing, allhougli diminishing every day, did not oeaie com- 
pletely for a long time. ' 

According to Dr. George B. Wood, the sedaUve effects of large dosea 
of quinine are probably indirect, and depend upon congestiou resulting 
tiom over-Dtimulation and upon secondary eshaustion of the nervous cen- 
tres. In support of this view he says : 



The finshed fooo, the feeling of tension or fulness in llie boad, the 
to liglit, the buzzing and roaring in the ears, the vertiginous seusntions, the involun- 
ttijf muftcular luovennents, the increased frequency of pulse and heat of skin, and the 
aclivs delirium and convulsions whicli occasionally though rarely occur, aru all proofs 
of atimnlalion and acUve congestion of the brain; and these proofs are still further 
EtrvngUiened by the fulness of the vessels of the pia mater, universally observed on 
post-roortem eJtaminalion, and the erideucea of positive meuiugitis, which have been 
observed in a few instances.' 

More recent authorities agree that the effect of full doses of quinine is 
to diminish the frequency of the pulse and to lower the temperature ; and 
the sphygniographic tracings obtained by Dr. Mary Putnam-Jacobi, in a 
case in which the brain was exposed by an oi>ening in the cranium, show 
that a full dose (20 gr.) caused "diminished energy of the cardiac eon- 
tractioDS. unfilled cerebral arteries, and great diminution in iutereranial 
pressure." In the same case a dose of five grains of quinia was found to in- 
crease the energy of the cai^iac systole and the tonus and elasticity of the 
cerebral vessels, "so that the blood is forced rapidly on through the capil- 
laries, thus diminishing the resistance to the cardiac systole. More blood 
is admitted to the brain, but the intercronial pressure is lessened." 

SL S(5e has arrived at the following conclusions : " In health quinine has 
a three-fold action : first, it diminishes the frequency and force of the aution 
of the heart ; secondly, it lowers the tension in the arterial system ; and, 
thirdly, it lowers the temperature, or prevents its elevation by exercise, etc." 

Experiments upon animals show that in poisonous doses quinia may 
promptly arrest the action of the heart, especially when injected into the 
veina. 

According to 5L Briquet,'the sedative action of quinia is more decided 
upon the heart than upon the brain. His experiments led him to the fol- 
lowing conclusions : 

1. That the sulphate of quinine, acting directly upon the enoephalon, prewnts in 
tlii* aotioQ a first period, in which is exhibited clearly an excitement of that organ, but 
tliat thi> period is of brief duration and tlie effects of modiirale degree, 

' Din. de med., xxvl., n08, quoted from Hanson. 
'Therapeutlceand Phormocuiogy, vol. L, p. IMS. 
' Traits Th£rap«Dtiqne du Quinquina. 
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2. Thiit in tlie Eeoond period, iriilcli oci^urs promptly and cndjir«B for & long tim», 
signs of sedation are manifiKtud, vrliicli from their doi;teti and iapurtonce oouxtitute, 
in n maiiiiHr, the vcrftalilv action oF the agent. 

3. Tlist the brain resiata the aedatire action of the aalt vith more energy Ihui the 

4. Tlial in films whore the introduction of the sulphate of qiiiuina Is effected slowly 
and gradually, no plienomena of excitation are olieerved ; the auimnls only preiient 
IKubatioa, dehility, torpor, and disiuciiuation for exertion ; that the stops aru sloir, uii- 
certain and vacillating ; their feet aepanted far apart lo enlarge the base of suattiua- 
tiou ; they appear titupefled, and tiieir pupils are greatly dilated. 

Q. That this action of quinine is purely dynamic, and only attains to the degree of 
iuflamiuation in rare oasue where its action has been li>0 energetic or too direcL 

6. When the Injections of quinine are made iulo the femoral artery, ilie pleara, 
niid the cellular tissue, tlie same series of symptoms wtrre always seen aapt Ihote vf 
Hie period qf excitation, the period of m^ation oiili/ luiring been premnf.' 

The action of quinine upon the nervous fiystem is further sliown in cer- 
tain cases by the production of permiuient or temporary BinaurosiB, of 
deafness, and of cutaneous eruptions evidently of nervous origin. 

According to Knapp, the characteristic features of quinine amaurosis 
are : " 1. Total bhndness after taking a large quantiy of quinine. 2. Pal- 
lor of the optic disks. 3. Marked diminution of the retinal blood-vessels, 
in number as well as in size. 4. Contraction of the field of vision. The 
total bhndness is only temporarj-. Kelapsea appear to occur, and from 
comparatively insignificant doses." 

The effect of doses of from ten to fifteen grains of quinine upon tlie 
visible parts of the auditory apparatus is, according to Roosa, as follows: 

The outcome of a series of^ experiments upon animals by Dr. Wilham 
A. Hammond, and upon the living subject by the author cited, showed that 
in these doses the remedy "appeared to cause vascular injection of the 
auricle, auditory canal, and drum-head." ' b 

In certain rare cases a small dose — three or foui- groins— of quinine 
produces, within a brief time, an eruption of urticaria, or a bright erythe- 
matous blush over the whole surface of the body, attended nith intense 
burning and itching, with congestion of the conjunctivte and nasal mucous 
membrane, and wiUi more or less cedema of the face and limbs. A case of 
this kind has come under the writer's personal observation, and as it oc- 
curred in his own family he has been nble to demonstrate that the idiosyn- 
crasy is of a permanent character, as attempts to administer the medicine 
on several occasions, at intervals of a year or more, have invariably been 
attended with the same results. 

The influence of quinine upon the stomach is stimulating in small doses 
and irritating in large and repeated doses, capecinlly when there is any in- 
flammation of the mucous membrane. 

Cohnheim, Biuz, and others have shown that quinia exercises a restrain- 
ing influence upon the amceboid movements of the white blotHl-corpusoles. 

Binz has nJao proved by experiment that one part in 20,000 dissolved in 
water will, in a few moments, cause parameciie to show aigns of feebleness : 
that after a longer time their movements are entirely arrested, and that in 
two hours their vitality is destroyed and they undergo disintegration. 

The schizomycetes are less susceptible than the parnmeciw to the ac- 
tion of qiunia, but the experiments of Ceri and others show that these 
low vegetable organisms ore also restrained in their movements and repro- 
ductive activity by quantities varying from 1 to 800 to 1 to 10,000, 
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All of those facts go (o show that quinta paralyzes ami finally extin- 
■ ihes the vital activity of living protoplftsm, aiiiiiiiil or yegetable ; and it I 
BeemB probable tliat the impreBBion made upou the nervous centres of inaa I 
aod of the higher animals by full doses of the drug is the same in kind as I 
that which reBtriuns the activity of paramecium or of the white blood-cor^ j 
puscleB. 

It is probable, also, that the protoplasm of gland-ceUs — User, splee 
is acted upon in a similar mamier, although perhaps to a less degi-ee than 1 
in the case of uervecells. 

Ranke and Kerner have found that in large doses quuiia diminis 
tissue changes, as ia shown hy the smaller quantities of urea and of uric 
acid excreted. This may be due mainly to its sedative action upon the 
protoplasm of nerve-cells, by which the functional activity of the heart and 
other organs is restrained ; but it is probably partly due to the direct Reda- 
tive action of the drug upon the protaplasm of the cellular elements of ths J 
tissues generally. I 

Tlie fact that whein qninia onres intormitlent fever it also pontracla tits epben, it 
that organ is enlarged, ia a familiar one. It ia also knoTrn thut when qninia ia lai^elj 
admin Istered to aiiiinals for varioits experimental ptirposea, the spleen is found pale 
Old hard and its eapsule wrinkled. These effects oi<c<itr even wh^n all the nervous 
trimki anppljing tlie organ ore divided. Hence it is concluded Hint quini* must act 
npoa ttie internal nervous system of the spleen (Binz). Tlie function of the organ, it 
ia added, being to form the white corpuscles of (he blond and to prepare various oxidized 
sabstanceg, and especially uric acid, for excretion, and quinia having the power of n 

Ining botli of these uperatinne. necessarily the organ appropriated to tbem mui 
' ' proportion to tlie restriction of 11a functions.' 
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Quinine ia mainly excreted with the urine, but Boohf ontaine * has re- I 

itly ascertained t'lat when administered hypodermically it may be found | 
in vomited matters, showing that it may also be ehmtnated by the Btoraach,, t 

The facts relating to the therapeutic and prophylactic action of quinine I 
in malarial thseases will now be briefly renewed, for the purpose of ascer- ' 
tainiag what light they throw upon the motiiix operandi of the remedy. 

M'e may say, in general, that moderate doses of quinine prevent the 
development of the symptoms of malarial poisoning in those who have 
been exposed to the action of malaria ; that the administration of doses 
sufficient to produce the physiological effects of the drug commonly in- 
terrupts the series of parosj-ams induced by muliiria — intermittent fever ; 
and that the most threatening manifestations of intense malarial toxamiia 
are very often promptly relieved by heroic doses of the remedy. 

ITle question, then, is whether this remedy is an antidote to malaria or 
a physiological antidote to the effects of malaria upon the individual ? 

The latter view is probably the correct one, and, as we shall presently 
see, it has the support of many of the highest clinical authorities of the 
present day. But it is possible that this expresses only a part of the trutli, 
and that quinia also prevents the development of malaria in the body by 
its power to desti-oy or prevent the development of malarial germs. This 
would moke it an antidote to malaria if these germs are directly the causa 
of the phenomena of malarial poisoning. But this supposition is opposed 
by BO many clinical facts, and is so far from being established hy micro- 
scopical researches, that we cannot give it further consideration at present. 
~" We are not, however, inclined to reject the view, elsewhere suggested 
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in thia Tohime (page 77), that the micro-organism whicli produces malaria 
in favorable locations external to the body may also produce it within the 
body, and that in tliis case it« habitat is the olimeDtAry canal (or the spleen, 
as chimed by Tommasi-Cnideli), where it may be destroyed by a germicide 
agent, while the effects of the poison — malaria — evolved during its vitol 
activity can only be neutralized by a physiological antidote. 

The fact that larger doBcs of quinine are required to produce the physi- 
olo^cal effects of the drug in an individual suffering from malarial toxaemia 
than in one in perfect health camiot be accepted as erideuce that malaria is 
destroyed or neutralized in the system by this agent, any more than the 
tolerance to opium in belladonna poisoning, or the revei'se, is evidence that 
these poisons neutralize each other in a chemical way. Tlie tnlerance to 
the action of quinia which seems f« be acquired by Uiose who have been 
dosed with it for a long time, and its failure to cure intermittent fevers in 
certain cases, is opposed to tJie view that tliis agent is a chemical antidote 
to malaria. Aloreover, the fact that it cures intermittent fevers not malarial, 
and is recognized as a most valuable remedy in thermic fever, compels the 
admission that its value as a therapeutic agent depends, to some extent at 
least, upon its physiological action. 

The prompt benefit resulting from the use of large doses of sulphate of 
quinine in the more severe forma of malarial fever has been described in a 
graphic manner by many of the most experienced proctitionere in mahuial 
regions. 

Thus we have the eridence of Illaillot ' that the pernicious malarial 
fevers of Algeria, characterized by all the symptoms of ardent fever — an 
atrocious headache, delirium, convulsions, coma, a liai'd, full, and frequent 
pulse, dry, biiming skin, inextinguishable thirst, dry tongue, etc. — were 
promptly cured by doses of twenty to eighty grains of quinine, these phe- 
nomena disappearing " as by enchantment " (Mauson). 

Surgeon Charles McCormick, United Htates Army, says : 

Given in large dosos boldly >ad freely during tbe bigh febrile excitemunl of idio- 
pathic ftnd arthritic feverg, it [sulpbils of quiniuf] will be found to l«suu tlie force o( 
LUe pulse, diminiBh the hertt and dryness ot the Bkln, relieve reatlesHiieRs, Mid throw 
ont on the surface a. general warm and free perspiration ; iu abort, in n few hours — 
generally from three to four— it will cut short the paroKysniB and arreel the further 
progreSB of the fever.' 

In his work upon the " Diseases of the Interior Valley of North 
America," Dr. Drake gives evidence to the same effect He says : 

When it! operation in liberal data in noticed it will be ubBerved to diminitli th< 
freqaency and «pMmodio force of the heart's contractions ; expand nnd aotten th« 
pulse ; Increase tlie functiona of the skin, and tranquillize the innerTiition, . . . 

I rec«ntlj gave a negro boy nnder twelve years of age about Hfly grains of riiiinin* 
within twelve hours, without producing deafness or ringing in iJie ears, Its gocxl 
eSeoU, however, were noue the less evident.' 

Professor S6e, in a series of clinical lectures upon the therapeutic value 
of quinine, concludes that the drug catmot be considered a specific ux 
coim ter-poison — 

Because (1) it does not prevent malarial poiloninE when talcpn on a prophylactic i 
(2) it docs nut prevent recurrence after a variable period ; and (!)) it Is ulelesa in boidb 
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of the moat f«Ul forms, especiaUy wliere the feTer lendB to BBBomo a contionud tjpe. 
Moreover, he points out thnt in other fevers which present the cliivraalers of periodi- 
city knd the occnrrence of initial rigor — e.g., nrethrnl fever from cathoteriBm— -quinia 
liw an eqiialTf lieiieflciKl effect. He Iwlieves that tlie effect of quiula in ague In due to 
iU threefuid action, exerted chiefly dnring tlie period of rigor : by its nction on the 
lieut it diminishea its freqQ«ncy and force \ on tlie peri|>lierfil aHeriee, it loTcrs Iheir 
tendon and prodacea dilatation ; on the spinal cord and vaso-mutur centroB, acting as 
atedaUve, it tends to diminish their excitahility ; and. lastly, it e^certs a dlrfct cooling 
actiun on the system generally ; the latter, however, being the least important factor. ' 

Colin, after giving an account of the experimenU of Pringle, PoUi, and 
Binz, relating to the antiseptic power of quinine, remarks an follows : 

Finally, nothing yet Indicates to ns in a positive manner the precise action of the 
enlphate of qninino ; we have no proof of ils direct influence, in the organism, upon 
the morbid principle of the malady. Ou the contrary, the freqneacy of relapse in in- 
dividuals who have taken considerable doses of this medicine, aiid who have not 
subsequently been exposed to infection, would seem to prove that the sulphate of 
cininine docs not cure intermittent fevers by its action upon an injurinns material im- 
prisoned in tlie organiem, and that its virtue ia only exercised against the actnnl inuii- 
[eetationa of poisoning — in a word, that it is simply b remedy for the symptomi' 

Finally, we quote the eloquent lanffuage and able argument of Trous- 
seau in support of the wew tbat the beneiicial action of quiulae is Inde- 
|>endent of any antidotal action i^ainbt the malarial poison : 

Cinchona, tlial wonderful remi 
baen writlun, and too much cann< 
U) the doses in which it Is (riven. 

Bat independently of this, it seems bi-yond a doubt that among its precious proper- 
lid there are two which chiellr distlugnlsh it. Tbe Arst and most heroic Is tbat which 
il ezeroises upon diseases produced by miasmatic infection, under whnlever form and 
Ijpo tb«y may appear. Tlie second la that of modifying or suspending the intermittent 
type of diseases, whatever may be their determining cause, aud especially when this 
loiermfttent type is at the same time periodic and regular. 

In tbe observations of these two very distinct sorts of effects there is a touchstone 
Tory flt to resolve the difficulty which tve have just brought up against the nuso- 

la fact, if cinchona, given in the periodic intermittent affections which have no 
(lelallou of uature and cause to those which originale iu the miasmatic affection, sus- 
|>ends or modifies the periodic affection without curing the disuaBe of which this type 
la •jnaptomatie, it is neoeasary to conclnde that it enjoys (as has been very well said) a 
frvneral periodic virtue. Aud if, on the other hand, when given in the periodic Inter- 
tuitteiU fevers produced by the special marsh poison, it not only suspends the febrile 
%ttaaks bat at the same time destroys the disease of which they are symptomatle, it 
>WiiiiiiB U) us that we ought to draw the other iuferenoei tiiat In the latter cases it maul- 
C««U lomething besides an antiperiodio action, namely, a virtue remarkably contrary 
1a tbe ipMlal diathesis contracted by the organism under the influence of marahy 
"^nam"""* This last conclnaion would be rigorously legitimate if observation showed 
ttiat oinahona cures miasmatic fevers, not only when intermitteut but also when eon- 
tlnoed, and it would be still more so if facts proved that tbo paludal cachexia and the 
■naUtial letions which it causes yield to cinchona like the intermittent fever itself, of 
^Unh they are too often the fatal termination. 

Hot* are certainly two very different kinds of action 1( we consider the result, but 
\t w« totarrogate the cause we shall perhaps find that they do not nuceoarily preaup- 
jMae a distinction in ita fundamental action. Whether Intermittent, remittent, or con- 
tiaootM, paladal affections do not differ essentially. Tlie type has lis cauaes In the 
lawv At fife, and the latter presents all the periodic modes in the regular fulfllment of 
«ar funoUons. 

On what, then, can this remarkable difference in the action of cinchona depend, 
wMeh now takes away the form and basis, and now suppresses only periodic manifes- 
tatioDi of symptoms, leaving in ils living ecitirety thi^ inner teudeucy to reproduce 

■ Laacet, London, Aug. 8, 1874. 'Op. cit., p. 380. 
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Ih^m ? It EpringH from twa ctasei, tlie one real, llie otlipr onljr spparenl. It is real 
and positire ihut in h ^reat number of anees wlipre the pnludsl aSeetiaii in neither old 
nor profound, and which manifest themealvas in the form of legitfmatu intenuittent 
ferera, cinchona, (tlven methodicallj, often takes away iha basis of the distase with it* 
form, the inner principle of tlie attack with the attack itself. But what follows "! 
Thftt cinchona Iibb difstrojed the paludal miasm immediately in the tnauner of a coun- 
tvT-uoison 1 Nothing proves this, and all seems to nnite to prove the contrarj. 

The paludal impregnation ot the system is exterior. With whatever facility the 
pathological aseiniilation of the missni may occur through the morLid properties ot tha 
lyEtem, and however little analogy Ihi-re may he with poisons properly so called, this 
agent is not a morbid poison ; or at least it does not seem to be one of the morbid 
poisons of man. tor it never develops itself in us in the absence of the external condi- 
tions in which it ordinarH; orrginaies. It ought to bo. consequently, less adberttnl ta 
the constitution tlian the diseases such as gout, syphilis, dartre, etc., which spring spon- 
taneously from our depths ai producta of that which is originally morbid in us. It fol- 
lows that if the paludal affections are recent, eligbtly identified with the system, 
lnt(<rmittent, and partlcularlv if regularly periodic (a sign ot slight intrction which 
has not produced cachexia), cinchona, in suppressing the periodic symptoms— that ii, in 
fortifying the vital resistance against the return of the febrile access— will give to Ihs 
system the force and the time necessary to overcome the deleterious power of the 
miasmatio principle. Everybody knows that many simple intermittenlH recover by 
themselves without the aid of cinchona. And how often do we see intermittent feven, 
even apparently the least ancient and the least profound, suppreesfd at Drst by the 
bark, then relapsing with discouraging ohstlnscy in spring or autumn under the in- 
fluence of taking cold, of an emotion, of an Intercurrent malady, and thus tlirowlng 
discredit on the professed specific virtue of the febrifuge I In fact, nothing happens 
here except what happens in the periodic symptoms of gout, rheumatio or other Korts ; 
snd it the Inlter yield less readily and relapse under the same form or another type 
with much more tenacity, it is because the gonty diatlirais, for example, is wholly per- 
sonal and inseparable ina way from the oonstituliona wherein it is developed, while 
the paludal affections are accidental and egsentially pumhie. To this wo reduce that 
occult virtue, that celebrated speciflcity ot cinchona in intermittent fevers : It it no 
more a direct antidote of tin paludui principle than of the gouty prindjie.^ 

If we agree with Tt-ouBseibu in ttiiw cioncIuBion, the question still remaios 
whetlier qiiiuift may not be an indirect opponent — we cannot say antidote 
— to malaiia, by preventing ita production in the system ? 

If this toxic agent is reproduceil in the ayatem, there ia good reaaon 
for beheviug that micro-organ Jam a of aome sort are concerned in this re- 
production. The facts, therefore, relating to the action of quinia upon low 
organisma — sohizomycetea — are extremely iutereBting and important in the 
preeent sta<;e of the inquiry. The latest and moat ehibonite experimental 
resenroh in this direction is tJiat of Professor Ceri,'' of Camerino, Italy. 

In these experiments culture solutions containing quinine in various 
proportions were infected with a drop of turbid fluid of malarial soil — 
earui shaken up with water. In a aeries of experinienta in which the 
quantity of quinine varied from I to 100 to 1 to 100.000, it was found that 
no development occurred when the proportion wne below 1 to flOO, Non- 
putrid development commenced between 1 to 1,000 and 1 to 1,500, 

In another series of eighteen experimeuta in which the culture liquids 
were infected with a gelatine culture of malarial soil, develojiment did not 
occur in the solution contauiing 1 to 1,500 ; non-putrid development or- 
ciUTed in the solutions of 1 to 2,000 up to 1 to 3,000 ; and the development 
was accompanied by putrefaction in the eolutiona containing 1 to 9,000 and 
leas. Many other experiments were made, and Professor Ceri airives at 

■ Trousseau and Pidonx : Treatise on Therapeutics. American ed., New Yoik. 1880, 
vol. ill., pp. 157-0. 

■ Dr. Antonio Ceri : Areb. f. Exper. PathoL uud Pharmacol,, Bd. IS, Hetl 334, and 
Bd. 16, H«ft 123, 1882. 
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the concluaion tliat " the muriate of c[uiiiiiio, in the proportion of 1 to 800, 
preventa the developmeut of any infectioua geryis, but that the fertihty of 
a culture may depend upon the quantity of tlie infectious material. By 
the aid of a second thorough infection, cultures which after the first Lad 
been sterile for a long time may be made fertile." ' 

Arsenic — The second place as a remedy for malarial diseases must bo 
accorded to arseniu, and we have to inquire, as a check upon any dedue- 
tiona which may be made from the physiological action of quinia, whether 
the beneficiid action of this drug can also be accounted for upon the sup- 
position that it is a physiological antidote to tlie effects of the toxic agent 
rather than a chemical antidote to the poison itself, or a germicide solely. 

We have ample clinical and experimentjU evidence that arsenic has a 
poiTerful influence upon the nervous centres, and especially upon the sj-m- 
pathetic ganglia ; whereas the germicide power of tlie preparation usually 
prescribed — Fowler's solution — is very slight. 

As examples of diseases of neurotic origin other than intermittent 
fevers which are favorably influenced by the administration of arsenic, we 
may mention spasmodic asthma, chorea, angina pectoris, and neuralgia. 

The effects upon the nervous ^stem of poisonous doses of arsenic are 
stated as follows by Phihpps : ' 

Tlie pTi-cIs a! polsonoua doses lO to 8 f:rs ) are nften lufaered in with rEgor, prii- 
fooDd depnwsion, ami pxtremii nnxielv. Resllfiis losting of the lu-ms is commnulv' 
tiol<^. Slid lat«r. nuinbiiesi, cramiH, and twitching uf the musclus. The aisopbagoal 
cpunts 100/ Bimulatu thnse of lij'drophubia, niid Ihv niuiiciilar cramps niik^ ainnunt to 
cpistholauns ; convulaiouH alternntti wEth delirium, thu upt-cinl senses became impaired 
or lost, the mental facQltiee torpid ttbe stupor may sugRi^iit narcotic poiaoiiing), and 
M-QcopD or collapse inny close th« scene. There raaj be local palcieB, m of limbs and 
•pbinctent. . . . Araunio exertu a pnralTiing Intliience certainlj' upon senKorv 
and motor, and we ma; say jrtibiiblfi upon va$o-motor nerves alio. , . . Poisouuuii 
doses markedly depram the ciroiilation, and ultimately arrest bearb action {ia dlastoK' i 
\a Iha lnwi>r ajiimals. ... We may nolo that if death occurs [in man] in u ftvr 
hours, il U generally from eitrdiae paUy, and ia preceded by excessive prostration and 
laiutiug. 

Aa in the case of other agents which act powerfully upon the nervous 
system — e.g., opium, tobacco — {malaria ?) a tolerance to the effects of ar- 
senic may be obtflined by using' it habitually in gradually increasing doses. 

Arsenious acid is known to be a potent antiseptic agent, but according 
to Koch a one per cent, soliition ia required to destroy the germs of barilh, 
the time of exposure being ten days. If, therefore, the object of medica- 
tion in malarial diseases is to destroy the spores of HaciUim maiariif stored 
away iu the spleen or elsewhere, it is evident that five-drop doses of 
Fowler's solution, administered twice daily, would be quite impotent. Yet 
these doses may arrest the course of an intermittent fever, and there is 
good evidence that aUU smaller quantities have a prophylactic value. But 
the writer's experiraeuts indicate that the gemiicide power of Fowler's 
solution cannot be compared with that of arsenious acid, and that so far 
as the test-organism employed is concerned it is practically nil. Thus in 
OX experiments in which the micrococcus of pus was exposed for two 
koun to the action of this agent in the proportion of 4, 8. II). 20, 30, and 
40 per ce&t, the vitality of the micrococcus was preserved in every case, as 
was demonstrated by its subsequent abundant multiplication in a sterilized 
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culture flolution. It is very possible, however, tliat otlier raici-o-orgaijisms 
may have less i^esisting power. 

Caebolic Acid. — The reports as to the value of tbia nf^ent in the cure of 
intermittent fever are quite coutmilictory. Thus Curscbmann, ' of BerliD, 
as the resiilt of numerous trials, reports it worthless, us does iSurgeon Mc- 
Nally,' of tJie Indian Medical Service. Other reports, however, have been 
more favorable. Surgeon Worgan, of the Third Indian Regiment, says 
that to be effectual the doaes must be full and frequent ; ten minima of 
pure acid to the ounce of water, one and a half ounce of the misture 
being given six times a day. If we ailmit that carboUc acid in these doees 
cures intermittent fever, we are not any nearer the solution of the question 
relating to the modivs operandi of the antidotes of malarial poisouiog. For 
this medicine also acta powerfully upon the nervous centres of man ; and 
indeed, a comparison of its physiological ejects and of its germicide power 
indicates that the protoplasm of nerve-cells is more susceptible to its in- 
fluence than is that of the low vegetable organisms of the class to which 
known disease germs belong. 

The symptoms produced by toxic doses of carboUc acid are said to be 
" insensibility, feeble pulse, livid akin, and collapse. In cases that termi- 
nal* favorably these symptoms are replaced by stupor, debilitj-, a feeble 
pulee, cold skm, etc." ' 

The effects of a medicinal doae, " as for instance six to eight graina iu 
a wineglassful of water, are the following ; numbness followed by a sense 
of coldness in the mouth and lips ; if the stomach ia empty, nausea and an 
uneasy sensation in t]ie abdomen, with vertigo, ringing in the ears, and 
slight deafness ; the force and frequency of the arterial impulsea decline, 
and sometimes dian-hoea occurs."' 

The germicide power of carboUc acid has been determined for a con- 
siderable number of pathogenic organisms, and if we may reason from 
what is known with regard to its action upon tliese, it is safe to say that 
tJie hypothetical malai-ial germ would not be aU'ected by the presence in 
the blood of medicinal dosea of this agent. 

According to Koch, a one per cent, solution destroys Jiadtlun anthracia 
very promptly ; but to prevent the spores from developing requires expo- 
sure to a live per cent, solution for two days. The micrococcus of svrine- 
plague multiplies abundantly in urine containing one per cenL of carbolic 
acid, while the micrococcus of fowl-cholera is destroyed by six hours' ex- 
posure to a one per cent, solution (Salmon). 

In the writer's exijeriments ' 0,2 per cent added to a culture fluid was 
found to prevent the development of the test- organ isms (H. lermo, micro- 
coccus of pus, and septic micrococcus). All of these organisms, however, 
multiply freely in the pi-eseuce of 0.1 per cent. We may thei-efore assume 
that tliis amount present in the blood would not interfere with the de- 
velopment of pathogenic organistua. This would be about three-tenths of 
an ounce in an adult weighing 160 i>ouuds. It ia evident that the suppo- 
sition that the phenomena of a mnlaiiiil paroxysm are due to the ])reaence 
of malarial germs in the circuhition does not receive any support from the 
alleged curative ptjwer of this agent 

Iodine,— A more potent germicide agent than earbohc acid ia iodine, 
but the reports relating to its curative power in intermittent fevers are not 
aufBcientJy favorable to give support to the germ theory of caueatloD. 

' CentralbUtt. Sept. 6, 1973. 

' Nnliuiinl DispenBiitory, p. 33. 

'Am. J. of thB Hed. Sci., April, 1863 
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Potassium Bromide. — Finally, we may refer to the alleged curative value 
of an agent recognized as a nervous sedative, but which is entirely without 
germicide power. We quote from a review of a paper by Dr. Moxon : 

It is known that bromide of potassium was first introduced into medical practice as 
a remedy for enlargement of the spleen hy Dr. Williams. Reference to the oases 
which are given in full in his " Practice of Medicine " does not, however, show any rela- 
tion of the remedy to ague poison more especially than other causes of enlarged spleen. 
It was as a spleen remedy and not as an ague remedy that it was found useful. During 
the last four months trial has been made at Guy's Hospital, among the out-patients, of 
the use of bromide of potassium in ague. The results are such as to show that this 
drug possesses a very remarkable power over ague, and a power that promises to be of 
important use in many of the more obstinate cases. Dr. Moxon has had several in- 
stances of its successful use ; and two of these were in persons who had taken quinine 
for a length of time without benefit. . . . 

A considerable number of other more recent cases have been treated in the same 
way, and this has been the general result — that the bromide always checks the ague, 
8o that for one or two weeks the patients have no seizures ; that in some cases the cure 
is permanent, even while the patients continue to reside in the place where they took 
the ague ; but that in many cases, when the patient is still in the ague district, the 
ague-fits return after one or two weeks of free interval. * 

' Braithwaite's Retrospect, Part Ixii. , p. 33. 
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Gbkebal Prophylaxis. — The indications for preventing the evolution of 
mttlarift at its source are furuiBhed by our knowledge of the conditions 
which favor its production. Of these conditions one — heat— is beyond our 
control. A second essential condition — soil-moisture ^rI though it depends 
upon the amount of rainfall in the first instance, is largely within the con- 
trol of man, ami we have already referred to the notable sanitary amelioiv 
fttion brought about by subsoil drainage and improved agriculture in 
extensive areas in England, where foi-merly agues were of common occur- 
rence, whereas they are now almost unknown. M. Colin sajTi ; 

AgiiiiBt a simple marBh, veil dL>Biied ntid removed from Ihe fipitboiird. or at leut 
ocenpjing 4 levtl nolublj superior to tliat of tlif xea. tlie effurla uf nu intelligent nnd 
penevering peopiu will alvaya triumph. Perhaps it will ba nvceBS&rj to pass il Bnt 
throagh tha moat cruel proofs, and to add to tUe eiicrillcu ot moue^ thnt of many vic- 
tims among tlte first laborers, but the prosperity of siicceedlug generations vill atlen- 
nate the sad recollection ; a population liealtlij and rohuat will replace llie miserable 
tjpea of its anoestors, and, as in our Konnaody, and in a great part of Tnacsnr, the 
health of the inbabitaiila and productive richness of the soil will suceeed long periods 
ol deellne and human uiserj'.' 

The opposite picture, viz., that of a fertile and populous plain becom- 
ing a pestiferous and deserted source of malarious exhalations, is fur- 
nished by the Roman Campagna. Tliis plain, which at one time was called 
the granary of Rome, and over which numerous flourishing towns were 
scattered, under the devastating influence of civil war became depopu- 
lated. It was denuded of forests and fruit-trees and agriculture wbh ne- 
glected. The result has been that it has relapsed into such a state of in- 
salubrity that, according to Colin, " one sees at present but few cultivated 
fields, which it is necessary to harvest rapidly, precipitately, in order to 
remain as short a time as possible in the Campagna. It seems that each 
harvest is a theft made from this murderous soil, from which it is neces- 
saty to flee as rapidly as possible after having robbed it of the little which 
it still produces." 

Next to thorough drainage and cultivation, the moat important measure 
of prophylaxis as applied to the soil is, perhaps, the planting of forest- 
trees. The sanitary value of foresta is probably due to several causes. 
They withdraw soil-moisture (see page 49), shade the earth and keep it 
cool, and perbapa prevent the evolution of malaria by consuming the 
organic pabulum in the soil upon which the malarinl germs might feed. 
Trees also serve as a barrier against the noxious emanations of malarious 
lands when they are interposed between these and human habitations. 
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Practical Banitariaaa Lave of late years devoted mucli attention to 
the aiibject of the reclamation of malarious regions by the planting of 
trees, and the various species of Eiu-aly/itus have been especially recom- 
luended for this purpose. It has been supposed by some that the aromatic 
oil which is contained iu the leaves of this tree, which has some reputation 
aa a remedy for the cure of intermittent fever, is an antidote to molaiia, 
and being highly volatile may neutralize it io the atmosphere. No very 
satisfactory evidence of the truth of this Bupposition haa been adduced, 
but that the eucalyptus may exercise a beneficial influence in malarioua 
regions suited to its growth is beyond question. For this purpose ita 
rapid and vigorous growth, and the large quantity of water which it with- 
draws from the soil, make it especially valuable. Unfortunately, however, 
it is very susceptible to cold, and the young trees especially are de- 
stroyed by a alight frost. It has beeu introduced quite extensirely iu 
Algeria and in the south of Europe, and the reports are favorable as to its 
value as a sanitary agent The attempts to introduce it into India are said 
to have beeu almost a failure as far as the plains are concerned. " The 
seeds germinate and the plants grow rapidly under skfller, but they seem 
unable to bear the great solar heat and die when planted out." ' The at- 
tempt to introduce this tree on the lioman Caropagna has also been only 
parUy successful. A correspondent of the Urilish Medical Journal, located 
at Rome, in a letter dated Jime 21, 1880 (page 991), states that "when 
tended and planted iu a carefully prepared soil the eucalypti thrive and 
grow moat luxuriantly in and near Rome," but points out the difficulties 
and expense of starting plantations, and the fact that there ai-e eight hun- 
dred square miles of more or less malni-ial Campagna. Also that almost 
every winter there ai-e oiglits when there are "at least 6' Centigrade of 
frost on the Agra Romano." A note in the same journal of later date 
<January 1, 1881) is to the following effect : 

The singiiUrly mild irenther which haa pravailed since Ontober hiu been vary favor- | 
able to thu growth of tltH vucalfptl in Iho Camp^na. I lately had oaoasilan to visit tlia 
moDBstery of the Tre Fonlane, vliich is at pruattit theohluf nursery irhiiDoe these ptanta 
are lent out. The mouastery has at late yeara been in the oociipation of f reach Trap- 
pista. From one of the monks I teamed that the malaria which had hitherto at this 
apot been singularly pemicioua has at late years beoome comparatively mild iu type. 
This Improvement is attribicted entinily to the fjrowth of the eucalyptus trees, whiuh to 
thi! number of twenty-Svo thouuud have been planted within the grounds oF Tre Fon- 
tane. The shrubs sre protected by niokor-work against injury during the first few years 
of growth, after which they are lill tooarefor thamselves. lliosu planted taajearsago 
havenow reached a. Iielght oF over thirty Feet. The Trappiats prepare a spirituous extract 
•nd an elixir From the leaves, both oF which are strongly redolent of the odor and aorid 
tasle of the eucalyptui). Tlie extract they are accuntomed themselves to take daily as a 
prevuntive rather than as a remedy for ague. When the attacli is actually imminent, 
nothing is found to answer so well as qalnine oombined witli some purgative. My 
informant was evidently liiniself thoroughly saturated witii matorifil poison, the viru- 
lenoH of which in this particular locality may be judged oF by the foot that it proved 
fatal to all the eighteen Friars wiio Qrst attempted to plant the eucalyptus in the distriut. 
As it is, the health oF the fraternity has so far improved that all tjioughls of abandon- 
ing the monastery and the work have now been given up. 

The eucalyptus grows luxuriantly on the Pacific coast of our own coirn- 
trr, from San Francisco southward ; but the writer haa seen the young 
trees of one year's growth destroyed by frost on the Gidf coast, in the 
vicinity of Pensacola, Florida. 
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The (ipplii'fltion lo nrgillaceous, lofdarin-producing aoila of calcareous 
irtilizers — lime and marl — in connection witli hibidar drainage and thor- 
agh cultivation, ia higlJy reconuneniled by B(5rmgi]ier as a prophylactic 
measure. This autlior has written an interesting work upon " the inter- 
mittent and remittent fevei-s of temperate and non-marsliy countries," in 
which conditions relating to the soil in hia field of obeervntion receive 
special attention. This field of obaerratioii ia the southwest of France, and 
particularly the aub-Pyrenean basin, where, Bi>ringuier says, " periodic!^ 
rales the entire pathology. During a long time I have seen intemtittent 
fever reign as sovereign, and, in a manner, absorb all the other affectiona" ' 
The aanitary benefit resulting from the liberal application of lime is be- 
lieved by BiSringuier to be due to the antiseptic power of this agent. He 
Bays: 

It ia recognized Ihnt marl and lime produce r^marknble eSecle npon lands newly 
cultivated in which thyre in preient a gvRst quaulily of organio matter in dHcomposi- 
tion. In effect, by the application of lima we introdnce into t1ie soil a caustic >gpnt 
whioh serves to destroy the texture at organic material, the decom]KMitian o( which 
would otherniso liave been very slow. . . . Upon the plateaus and in the river 
basins, whert> ordinarily (lie application of marl and lime is required, the soil formed by 
the superior layer of alluvium iaotan argil lo^ilicious nature ; the subsoil is Impermea- 
ble and supports a sheet of water nliiclt con only drain away with difficulty. In these 
conditiou) the suporficiaL layer is saturated in winter, but during the summer aeuon the 
sun warms the eortli and driveii away the water by evaporation. The diminution ot 
moisture causes a concentration ot extractive matters of all Iclnda witli wliioli (he antblo 
layer is permeated. Finally, when things are left to theronelveB fermantalion is estab- 
lisb»l, bnt It lime has been thrown upon these lands in sufficient quantity this fer- 
mentation does not lake plooa : the rauslio agent destroys the material in decomposition 
and prevents the gaseous emanations which spread intermittent fever throughout th« 
country." 

The flooding of malarious swamps and lowlands so as to cover them 
permanently with water is sometimea practicable, and when these lands 
cannot be reclaimed by drainage and cultivation is always desirable as a 
sanitary measure. 

A lUce result is obtained when a malarioits soil is covered with dwell- 
ings and pavements by the growth of n city. This is probably the main 
reason for the comparative esemptiou of the denizens of cities from ma- 
larial diseases. But another reason has been suggested by Dr. George R 
Wood in his "Practice of Medicine," viz., that the products of combus- 
tion present in the atmosphere of cities may in some way neutralize ma- 
laria, Dr. Wood says : 

There is another extraordinary and very important fact in relation to miasmata 
which must not be overlooked. These effluvia are neutralized, decomposed, or in soma 
waj rendered innocuous, by tlie air of large cities. Tliough malarious diseases may 
rage around aclty, and even invade the outskirts, where the dwellings are comparatively 
few, yet they are unable M penetrate into the interior ; and individuals who never 
leave the thickly built parts idmost always escape. This fact is notorious in relation 
to the city of Rome ; and we have seen it abundantly ccnflrmed ia the larger towns of 
the United States in the neighborhood of which these diseases have prevailed. What 
It is in the air of the city wlilob is thus incnmpHtible with malaria is unknown, but 
very probably it is connected with the results of combustion ; for Bre and smoke of 
eampc are asserted to have the same eSect, and 1 have been assured by persons iukab- 
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This BUggesfion of Dr. Wood's receives support from the aUepiBd pn>- 
teotion enjoyed by eliarcoal- burners in malanous regions. Tlius Dr. Meri- 
(letli mys that " the ehttrcoal-bumers of different tea-gardens in ABBoni, 
"lio live near the pits and the charcoal, and who breathe ud atnjoBpliere 
stroLgiyimprepnated with the emokeitiiLl other products from the burning, 
rarely suffered from malarious compluints, and the coses of ausania and 
(tiolntion were much less common than in other gnngs of laborers." * 

The same author gives another example of immunity from malaria 
lUnoDg laborers employed at the petroleum oil spiings at Morhum, in Up- 
per Aasam. 

Thr imell of petrolenm is evcrjirherp perceptible. Fifty-nine men, women, uid 
(Uliitti employed there for two years had only one death — an old woman. Thefe 
Ml no uuemia, and cases of malarious fever warn only ocoaeioual and were never pro- 
teWed.' 

There ia also considerable evidence in favor of the view that sulphur- 
OM emauatioaa neittnilize malaria. This subject has recently been in- 
)*tigated by il. d'Abbadie, who has communicated the results of his 
invMtigationa to the French Acailemy of Sciences.' 

The facts collected by M. d'Abbadie relate to the comparative immu- 
nity from molarint diseases of the inhabitants of regions where all the con- 
rtitioiis seem fiivorable to the production of malaria, but where sulphurous 
™pors are evolved from neighboring voleanoes, etc The attention of this 
sntlior was first attracted to the subject by hearing that ceiiaiu elephant- 
'"iiiters in Intensely malarious regions in Africa enjoyed an immunitv 
ffoni the effects of the poison, which they attributed to doily fumigations 
"' Ihe naked body with sulphur. Becent observations at Stanhope, N. J. 
iSussei County), give support to the conclusions of M. d'Abbadie. It is 
''nted that since the furnaces located at this place began to roast sulphurous 
"Wathe town has been free from malarial fevers.' The writer has elsewhere 
"Jggested ' that possibly the exemption which the Sandwich Islands are 
"*i'l to enjoy from malaria! diseases isduetotbetactthattheyareof volcanic 
"fisiii, and that the largest active volcano in the world is located upon one 
"f tliem. The immunity of the inhabitants of low coral islands may also 
* due, to some extent, to the calcareous nature of the soil. This would 
*|Cord with the facts observed by Bt'ringuier with reference to the pro- 
P''ylactic value of marl or litne when applied to an argilloceoua, malarin- 
P''o<liicing soil. Care must be taken, however, not to give too miifh 
"eight to these facts relating to the nature of the soil or to the contig- 
"'.'y of active volcanoes in islands situated within the region of the tradc- 
*'*i<l8, for the purifying influence of these ocean breezes is a factor wliich 
"^'^iiot l>e ignored. 

Tile experience of phynicianB in malarious localities in nil parts of the 
wOirH supports the popular idea that the night-air is especially dangerous. 
*"*! that tlie danger of contracting a fever is greater near the ground than 
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at Q slight elevation above it. Hence it is tbat stmngei's are eamestlj cau- 
tioned in Huch regions to keep their doora and windows closed nt night, to 
sleep as far from the ground as practicable, and not to expose tbeniselves 
out of doors after sundown or before the nioi'uing sun has diesipated the 
vapors which accumulate near the nurfiice of the ground during the night. 
The value of this precaution is well illustrated by the facta related by Dr. 
John Ward with reference to the immunity from malaiifll fevers of the 
Insane inmates of the New Jersey State Lunatic Aaylum. Out of 1 72 pa- 
tients not one suffered from malaria, while several laborers and attendautu 
did. The explanation given Is that the patienta were not allowed out of 
doors after nightfall 

M. Colin, who has devoted more than seventy pages of his valuable 
work to prophylaxis, insists stixmgly upon the iniportance of avoiding the 
night-air in malarious locaUties. He says : 

All ilip ri11iu:os irliich bordtT upon the peripheral zone nf the Homan Campngns 
are situated upon Ilie heights, whern each eveniug the laborer can come and hide him- 
tv\! from the EMupoisoued air of the plain. For the tome roaaoii, during the season of 
feverstheiuhabitantsof Home aiidof Civita Vecchia, andof all the uuntrea surronndeil 
hj a dangerous zone, rarely leave the oltjr at night. . . . Bereiitl.r, in France. 
thig danger ot expoanre at night has been pointed out by MH. P^cholier and Satul- 
Pierre with reterence to some industriea npon the banka of the Lei, near Montpellftrr 
''In a general manner, and without reiiard to the nature of their occupation, the day- 
la >>orerB—tI>at is, tliose who returned home at night— were much leas inbject to be aV 
lacked than the norkmeu who slept iu the workshops "... Puvia has trared il 
striking pidture of the poor little shepherds of Ihe Dfimben, who pass tiie niglils in 
guarding their flocks, exposed without resistance to the full activity ol the mlum. 
. . . How often have the precepts of Llnd been oonfirmed, who opposed with the 
greatest ener^^j debnrkatiDiis at night upon au insalubrious ooast, 

IsDivmuAi. PBOPHTiAxis.^It IS vefj' generally believed by those who 
have had much experience in malarious regions, that exposure while fust- 
ing is espeuially dangerous. Hence those in charge of troops or of labor — 
ers in such regions are accustomed to issue cofl^e or spirits to those mei^- 
wlio are required to go out for guard duty or for work of any kind before* 
breakfast. A good cup of coffee is decidedly better than a 8j)irit ratioizx. 
under these circumstances, and it is probable that coffee has some prophj- — 
lactic value aside from its eupportong and stitnulating propei-ties wheK:x 
taken hot The issue of a spirit ration in the early morning may be justS,— 
tiable imder certain exceptional circumstances of exposure, but the wri- 
ter's observations lend him to believe that the daily issue of such a ratio 11 
to troops in a malarial region does more harm than good. The appetite 
for strong drink is rekindled in those who have at some time in their life 
been addicted to the immoderate use of spirits, and young men learn to 
look upon this as a cure-all for heat, cold, fatigue, or hunger, and tlius 
fall into intemperate habits. The morning debility following a uight of 
debauch ia a condition especially favorable for the action of the malArinJ 
poison, as is also the debihty resulting from extreme fatigue. 

No doubt exposure to the damp night-air, aside from the presence <fi 
malaria in such an atmosphere, ia often the immediate cause of a paroxyara 
of intermittent fever. The unsettling of nervous equihbrium which rc- 
Bulta from chilling the surface of the body has this special result in indi- 
viduals who are imder the influence of the maUrial poison. For this je"- 
son it is imiwrtant, when exposure at night is unavoidable, that ertm 
precautious be taken to avoid chill by the use of warm clothing. Several 
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authors insist upon the ivearmg of flannel unclerclo thing in inalarioua re- 
gions, and this ia no <lonbt gooil advice. 

In general, those who are beat housed, best clad, and best fed are best 
nble to resist malarial. M. Diibou6 hna said : " Malarial infection is rare 
among the wealthy Oa classe ame). Eight-tenths of the cases of malarial 
poisoning which I hove observed I have seen among the very poor or 
those of restricted means, and the few examples that I have noted among 
the rich have almost always been explained by hygienic imprudence." ' 

The prophylactic value of quinine has been denied by Professor Sl'o 
and oUiera, but the experience of our own amiy surgeons during the late 
WAT, aud of the English medical officers in India, amply demonstrates ita 
preventive power when properly administered. A valuable brochure by 
Dr. Stephen Rogera, Surgeon of the Seventh New York Eegiment, and 
formerly sni^on to the Panama Riilroad Company, was pubhshed during 
tlie second year of our civil war, and doubtless did much good by calling 
tJie attention of moJieal officers to this subject. 

Dr. Rogers s'jites tliat while on tlie lathmus of Panama, where be was 
constantly exposed to malarial emanations, he did not suETer a single 
attack of malarious disease, and this immunity is attributed entirely to the 
use of quinine. This author agrees with C'ohn in considering a single 
nttack of remittent fever, or " first miasmatic fever" as he calls it, as pro- 
tecting to a great extent from fntui'e attacks. He says : " A species of 
toleration of the surrounding influences is acquired, lessening the imprea- 
sion of tlie poison upon the senaorium, so that after more or less time, 
a.i«:led perh^ips by a depression of the powers of life and consequent want 
of viUl force to sustain a violent contest, the intense and destructive ac- 
tion of the fever ce:Bes to occur." 

This acclimating process. Dr. Rogers believes, may occur when the 
patient is kept under the influence of quinine, without tiie patient passing 
tttroagh the ordeal of an attack of this "first miasmatic fever." The 
longer the attack is postponed the milder it is said to be, and by the sys- 
teniatic use of quinine it may be prevented altogether. Dr. Rogers' ex- 
I*erience leads li 'm to believe that " doses too small to produce a sensible 
*n(l decided impression upon the nervous system cannot be depended 
upon." Four grains adminiatered twice daily were usually sufficient, and in 
^me cases three answered the purjiose. Others, again, required more, aud 
>t Wag necessary to regulate the dose according to the effect. These doses 
our author does not hesitate to continue for thirty days or more. He 
Says: 

, Tbe rale then for all cHsea is, when men are abont to be expMed to miftsm give 
'neiQ trooi three to five grniiia — according to knoiru i-S^ct^beforH exposure, nud repeat 
'''« <ios(» once in taniee honre, (luring tlie whole period of expiwure, up to nboiit thirty 

l*T« iu the perauiruml resident ; e^rlending it even to aixty days in the tmntirnt reil- 
^*t»t, Khere there are peoullar roasooi for desiring to avoid Bubsequent miaamatio 
i,^*^aae ; not forgetting that cases often occur wherein it vill hv neiiteHary to repeat 

he ijogg o^pg In f,i,//,( hours to keep up the requited miinive i^'ret, which ia our only 
^ert^t, guide, and ia to be carefully watolied and maintained in all cases. Another 

■>lo ii, nu quinine ia required after esposure ceases. 

As further evidenco of the prophylactic value of quinine we quote from 
ComiQQiiication to the lloslon Medical and Surgical Journal, dated New- 

■ Colin, op. cit.. p. GIT. 
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bem, N. 0., September 10, 1863, and aigneH by Dr. Georgo Derby, Sur- 
geon Twenty -tbii'il MaBsacliuBetta VolimteerB : 

First, as > prophjlactlo. My own belieC is that quinine w perfectlj' antagoniws (he 
fever-poison thai, except to thoBH who have previously suffpT<>d Trom tlie efleots of ma- 
laria, the [irotection is complete. The inUahilJiiita of tuniuriouB illatricts, thoae who 
liave been born mid bred lu a, furer cotuitr/, cannot bu ooinpletely protut'ted. Tb»y 
gat * habit of shxldng which is revived bj every exposure at cerUin seiaons. Tbora 
of oar Northern soldiers who once get ohills nnd lever ore never ftfterward vntiralj 
safe in certain plucea and under certnln condiliona. The conviction at which I have 
arrived, and irhich is so strong that 1 wouid, if an opportunity occurred, test it bf 
passing a sufficient time on a rioe plantation, is founded upon the observation of man; 
facts, some of which I am able to give you. 

During the summer of 1862 I lived In a hoiiso in Kewbern with several other 
medical officers. We each took two grains of quinine daily, from a^tit July 1st till 
frost in November. No one suffered from periodic fever. One of our number was de- 
tailed to go to Itonnoke Inland in September, to assist the surgeons there, who were 
overworked. He remained there Bve weeks, in a region steeped in miasma, taking 
dally four grains of quinine, instead of two as at Newbem, and mniiitainiug perfect 
health throughout the whole period, and to the present time. 

Daring the summer and autumn of 18i>2 the Twuiily -third MafsochuFetls Repimtnt 
was doing guard duty in Newbem. In each of the company quarters vrn* placed, in 
charge of a sergeant, a solution of quinine in water, with a little aromatic sulphuric 
acid, and a recommendation from the sui^eon that each man should take a certain 
amonnt, equal to two grains, daily. In this way enough wm u^ed to make it evident 
that about half the whole number of men look It doily. The siok-lisl was remarkably 
small throughont the whole period. 

June 81st, 1863, a company of Dfty-nlne men, with Iwo commissioned officers, was 
placed in Fort Spinola, one mile below Newbem, on the bank of the river. J-Vom 
that time till Angust Slst, when they were removed, every man, except fourteen, took 
two grains of quinine daily in watery solution. During the Arst two weeks these 
fonrteen men refu.ied to tiJie it, and after that period 1 refused to give it to them 
unless they were sick. Of the fourteen, eight had either remittent or intertnittent 
fever. Of the remaining forty-seven men and two officers, the prescriptions show that 
only seven required quinine as a remedy, and of this number one hnd chills before 
coming there and others were exposed during the previous summer and aulumii. 

Dr. J. R Hamilton, Royal ArtiUery, states that lie hns liad uumerous 
opportunities in the East and West Indies, and in Central America, of test- 
ing the value of qulnia and its allied drugs ns prophylactics where malaria 
ia present. 

In Jabbnipore, In the East Indief>, Dr. Hamilton had the care of a hallery of the 
Royal AKlllery, and he gave the men under his char(!e two grains of quiiiia each, with 
marked benefit, during the months of Septemlier and October, ItjtiS. In 1800 a repi- 
metit of the line arrived at the same station, nnd, as the siii^eon of the regiment did 
not believe in the prophylactic powers of qninia, the alkaloid was not administered to 
the men, although Dr. Hamilton continued to give it to Iiis battery. Tlie wet sesson 
of 18(16 happened to be a very malarious one, and fever of d severe remittent typo at- 
tacked the regiment, one hundred and fifty men being in hospital otit of a force of 
five hundred, and abont twenty deaths took place. During the same time the health 
of Dr. Hamillon's battery remained remarkably good, enly about four per cent, being 
in the hospital, and no deaths occurring. Ever since that year Dr. Hamilton has eoi- 
ried out the same plan, and last year he made some comparative experiments as to the 
value of qulnia. olnchonia, and qninoidio, and the result was that he placed cinchonia 
first OS a prophylactic, then quinio, and at a long interval quinoidia. lie linds thai 
by the prophylactio plan the coses of fever are fewer, of a milder type, and more 



amenable to treatment, while the sequelte, such as dysentery, enlargement of the 
spleen, eta., are very rare.' 

Toramasi-Crudeli has recently been experimenting with reference to 
the prophylactic value of arsenic, and has obtained resulta which he c 
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fdders encouraging. He has administered this agent to a large number 
of indiyiduals exposed in malarial localities, and has had exceptional ad- 
vantages for making a careful study of its value, as the railway officials 
have oo-operated wiUi him. The arsenic was administered in thin gelatine 
tablets, with which it was incorporated in such quantity that each one con- 
tained exactly two milligrammes. One of these tablets was given daily, and 
nsoally the aose was increased until a maximum dose of four was reached. 
The experiment is an interesting one, but whether arsenic possesses any 
advantages over quinine other than its cheapness is extremely doubtful. 
A report based upon more extended observations is promised at some 
fatore time.* 

The author last quoted has not found the alcoholic preparations of eu- 
calyptus of any special value as a prophylactic 



'La preservation de rhomme dans les pays k malaria. J. d*hyg., Par., 1883, viii. 



CHAPTER VII. 

OEOGEAPHICAL DISTEIBUTION, 

The extended literary resenrchea of HirBcli, nnd the concise i^tfltement 
which he has given us ivith reference to the geogi-aphical di§tribution of 
malarial diseases in his " Handbook of Geographical imd Historical Path- 
ology," makes it unnecessary for the present writer to attempt to define 
the t«rritorifll limits of malarial evolution. But as the valuable work re- 
ferred to win not be accessible to many of the readers of the present 
Tolume, we quote this chapter in crtenso from Dr. Creighton's translation, 
recently published in London by the Sydenham Society,' 



Afrien. — First und foremost, w 
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I of the m 
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lsl»nd« ftdjoining thereto. In the bimna qt the Senrgal and Onmbii thu i]l«e«8e it 
enormonily trequent and lualignAnt, eqaall]' on the lusrsli}' coasts Hnd river banki 
and in tlla reiotively dry regiouB of tha upper river basin. Next, over the wboia 
Ouinen eoant from Si«rrn Leone down to Cape I-opec, hat more especially in the 
basins of tlie Kilter and the Uaboon -. und, further, on tbii coast of Siurra Lenne, ihr 
Ivory and Gold Coasts, and the ftdjoining ieliindB of Fernando Po and Ht. TliomaB. 

There Is l>etter health from Cape Lopei downward, and along the t'onio luaaf, 
where tfae regions of more intense malaria are met with only at inlerrals, sa in the 
swampv neighborhood of Bengaein ; and tliU exemption from malarial dist^sse be- 
comes more and more marked tha nearer we approach the Ciipe of Gixil Hope, which 
Itself enjoys, along with til. IlrUna, an almoBt complete immunity from endemic fever. 
The same exemption obtained, np to a few years ago, in (he islands of Krunion and 
Manriliua, siliiaiKd within the tropica; but since 18(16 centres of inlense malaria hava 
developed in tliese colonies under the circnmstances to be allerward mentioned.' 

A seFond great malarial region of tlie African continent is formed by tlie rrut eeaM 
from Deingon Bay upward along the littoral of t^fiiln, MoMiiibiifiif, and Zanzibar ; the 
trastwortliy accounts of travellers place It beyond doabt that the foci of malaria thei« 
extend far Into the interior, from the shores of the Zambeei, Schire, and Bovuma, and 
beyond Lake Ngami to the northern border of tlie Kalahari Desert. Not less common 
and pernicious is the disease In the Cemiirrm and in MinlogimeaT, where the northeast 
coast only and the monnlainous pact of the interior enjoy more favorable condllions 
of health. The extensive plateau of Somali /yrarf, owiiig lo ita generally elevated 
position, the dryness of the soil, the absence of swsmps on its thinly wooded coast, and - 
Ibe oiroumstancBS of its climate, probably deserves the character for ctrniparative.^ 
hualtbiness which certain travellers have given It. Also in thore parts of at/yttinii^u 
that are snbject to the same inflnences, malarial diseases occur only to a moderate ex — 
lent and of a relatively benign type. This holds good for the strip of roost (mostly^ 
narrow*, with the exception of a tew manhypoints, such as Massowah (which is almoeV- 
nninhabitabie for Europeans on aoeuunt of its malaria), as well as for the whale w»^ 
eoaiU of lilt lied Sea generally, and it holds good also for the Abyssinian highlands 
while malarial diseases are endemic in their most peruicions forms in the narrun ^ 
densely wooded, and damp river valleys, in the swampy Hals of Serae, Lower Sameo^c: 
etc., at well aa on the shores of the Ta'kaize and Lake Zuale. 

The countries of which we have just been rpeaking form the eastern portion of 
third great malarial region, which extends from the western slopes of the AbysainiaaM 



GEOORAPHIOAL DISTRIBUTION. 135 

liigliluidt leroH Nufiia, and a gri^nt put oF the Soudan (as much of ft as is known), uid 
lliroii|h IJie mwahy flata ot AucA/yiin aud/toj/ums far aa Lake Tchad (whose Bhorea 
an Uie leat of the worst kind of fever), and probnbl; beyond it a^ tax aa the elevated 
pliini lo the wHBt. In Nubia the chief endemio eeate are the hanka of the two arms 
of Uie SilH, more eEpeoiaLlj' KharUtam, aituated at their ooliUuence, and thti Nile valley 
from Uut point down to Dongola, Then cornea a region free from malaria, inaludiiig 
thii northem parts of the Dongol a Steppe and the rooky plati'auaof thutconntrj, na well 
aa Ufilier Kygpt and the greater part of MidiUe Egypt ; that, again, ia ancceeded bj a 
nulirlal lone which includita the law-lying provinoe of f'liguinn, in direct oonneotion 
wilh lh« Nile valley, and follows the river from Cairo to the ahorea of the Mediterra- 
Dtia, Upoming broader as it adrancea northward, and exteudiiig mote partlculikrly 
orer as much of Loicer Eqypt as is watered by the Nile. i 

In Tripjli%\\e basin-ahaped province of Ftann, abonnding in aalt lakes, tc^Iher 
Willi the oases, is stated to be the seat of peruieious endemic mnlarial diaeaaeB ; lu 
Taait also they are prevalent under the same circumatonceii. Finally, we meet vrllh 
■ very extensive region of malaria on African soil in Algkn. Tlie coast xone la here 
the headijnartera of the disease. Among partioular coast localities there are : in the 
province of Constantine. Bonn, Philipperille, and Oighelhy; in the province of Al- 
ger, the plain of Metidja, Alger, Blidali, Koloah, and Teues ; In tho province of 
Oran, Hoetaganem. Oran, Ain-Tumouchen, and others. But malarial diieaaea are 
mls<i widely spread On the uplands of the Greater and Lesser Atlas, on the banks of Uie 
Svybus, in Coustontine, Betif, Batna, in Medoah. Milionah, Tenlul-el-Bad, Tiarst, 
Hascara, etc., and In many oosea of the Great Desert, such as Biskara. Tuggurt, 
Ouaregla, and Lajfouat. From those diaeose-aentrea we pass to the great malarial re- 
gion of the Soudau. According to an approximate calaulation, the yearly number of 
*dai<Baions for malarial diseases among the French troops in Algiers amounts to about 
oiie-kall of the admissions for nil diseases whatsoever occurring among them. 

Atia — We come next to the malarial regions of the tropical and sub-tropical parts 
of the Afvitii continent and the islands belonging thereto. Among tliese Anibia 
takes a promineut place. In contraat to the western shore of the Bed Sea, which Is 
little infested 'by malaria, there is a region of very couBiderable malaria in the Qnt 
marshy strip of coast of the Hedjah (especially at Jeddah and Yembo], and in Yemen 
from Jiaan downwaril to Mooha. Aden, silnated at the southern extremity of this 
coast, is free from endemlo malarial fever ; and from the accounts of travellers the 
flondy plateau of llie interior should also enjoy favorable sanitary conditions. On 
the other hand, the disease prevails in Its worst forma on the south coast, eapeclaliy in 
Muscat, along the marshy shores of the Persian Gulf and the adjoining islands, as 
well as in a wide-spread endemio in the valleys of the Euphrates and Tigris, from 
their mouths upward throughout MavpoUimia. 

la Sffiia we meet with extensive regions of malaria In the damp valleys of the 
Lebuiou (e()nally in the valley of Beka, situated at a height of 1,200 metres, and in the 
valley of the Jordan near the Dead Sea) i furtlier, at Jerusalem, Damasens, Aleppo, 
Mid other inland places, but especially in the cuast localities, in Gaio, and up the coast 
to Jaffa, Tyre, BIdon, Beyrout, Tripoli, Acre, and Skanderoum. From these centres 
the nutlarlal region extenda to the soil of Asia Minor, from Adana and Tarsus along Its 
south and west coast (iucludiug Smyrna), the marshy banks of the Kcamander. the 

£lain of Troy, und along the ooaat of'tlie Black Sea. from Sinope around the Gulf of 
ikimio and Broudsa to the Dardanelles. The accounts of travellers are too alight to 
enable ns to say how far inland the disease is endemic. 

The table-land of Armenia, with the exception of a few pointa, and the central 
monntainoue region of 7hin»-CaiiMsia, are little subject to endemic malaria ; on the 
other hand, it is prevalent to a great extent on the marshy steppe of the Kuban, in the 
damp valleys opeuing toward the Black Sea. on the banks of the Terek, especially in 
the neighborliood of Klsljar, in low-lying placea in Dagealan, but in lis very worst 
forms in the valleys of Abchasia. Hingrelia, Gnrin, and Imeretla, in the valley of 
Alasan, on the Mugan Steppe, on the banks of the Kura as far aa Lenkoran, as well ns 
In the plain watered by the Araites. From that point the malarial region extends 
■long the marshy shores of the Caspian to Pfmiii, where endemio malaria is met with 
in the provinces of Ghilau and Maienderan, In the valleys of the Attrek and Gurgau, 
opening toward Turkoman territory, at several points on the plateau of Teheran, but 
of the most pernicious kind on the shores of the Persian Gnlf, e»'peoially in Bushlre. 

Among the more considerable malarial regions of the continent of Asia we have to 
include ItfloodiiaUin and Afghaniitan. The endemic fever la met with in thete couu- 
tries et|ually on the swampy coaot margins, aa in SeUtan, abonnding in salt marshes, in 
Uie lofty and dry Kelal, in the marshy plrin of Dedar, and in the Bolan and Kandge 
" " branching from it, and, farther, in Kandahar and in tliu mountain valleys of 
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Cabnl and JelnUhail. Tlie last ot thesu joins on lo thit great malarial recrion wliicli c 
tetidi over tUa iiorlhern plaiu of Hiudcistan, from tha Piinjaub through Sind uid pari 
o( tlie Bombay Presiileiicy, Ihti Northwest Provinces and Bengal aorreaponding ruapect- 
irely U> tlm vvJleyB of tlia Indoa and Oangns. ... A point of eepecial Inlerest for 
the liUtory of malarial diBcasea lu India is riuEed by its ocuurrunoe on the tuU^-Iniuf 07' 
&r lieeean. These fevers ocour even in tlie momitaincius noiintriea of ChoU Nagpors 
Uld Gondwaua, sloping on the east toward Orissa and on the west joining on to tbe 
Vindliya MouuUlns, and there forming the boundary between tlie Deccan ftnd the plain 
of Bindostaa ; and it is not only in llie alluvial valleys that llie fevers occur, but al*0, 
undur the name of "bill-fever," on the abBolul«!y dry soil of elevated points. Il is 
these very bill-fevers that make up the greater part of the endemic malaria of tbe 
JWirfnw Prrniiienep. Tbe coast belt of that ProBiiiency. perfectly flat, and for the 

it part sandy and scantily watered, is tbe part least aBFected, the disease being mi^ 
with only at several scattered points, . . . where artiliaUI Irrigation, canals, or 
jungle plantations exert an influence special to tbe locality. . . . The Malabar 
coast aod all the western littoral bolonging lo the Bomlxiy Prenvfrniy is much more 
unbealtby than the east coast. Here also there is only a narrow marsin of plain, but 
it is richly watered, abounding in woods aod brackish lakes, marshy in part or sahjeot 
to periodical inundations, aod therefore extensively malarious except at the more 
elevated and dry localities. . . . 

Amon^; Asiatic couutrics in which malaria is severe we have further to include Cei/- 
Um. The disease in that Island Is endemic not only on the const, but also in the moon- 
is regions of the interior. , . . Another malarious territory is formed bj tbe 
rit'hly watered plains and tbe billy countries of Lower India, where tbe fevers oorur 
endemically in their severvst forms. . . . Endemic foci of malaria are met with 
nUo in wide distribution tbruugbout tbe Jhdiin Airhiprliigo. especially in the A'ittf 
ban, on the western and southern ooasts of Sumatrn (particularly Singkel, one of the 
unhealthiesl places in tbe tropics, Padang, and tbe Bay of Pulo^, in BiiRhi and the 
small islands near it, in Jiiea, especially its northern and western coasts, in Billi, in &ir- 
neo, especially on the east and south ooaats, and to n lesser extent on the west, on the 
east coast of tbe Odeliai and in the Mnlaiviii, particularly Amboino, where a foODs of in- 
tense malaria bae developed in more recent times ; the Atidammi Iiiaifli belong also to 
the malarious Spots of this part of the world. On tlie other hand, we linve lo note cer- 
tain points which enjoy a comparative Immunity from malarial fever, Bueb ■■ the 
north coast of the Celeba, Teri'ole, the flat banks of tbe Paiembang in Sumatra, tbe 
archipelago of Bimao-Liiiga, and MaiiiU/t. 

Autlrabiida and the fOafie. — An extremely interesting contrast to this wide preva- 
lenee of endemic malarial disease In India aud the Indian Arobipelago is afforded by 
the state of matters in the Ailtlrnliiiii CoiiiiJient and throughout Polynesia. Tmly en- 
demic seals of malaria are met with there on tbe coast of Aete Guinea, according to lh« 
acoounts of Dutch physicians, but nowhere else. Cases of malarial fever are said to 
liave beeo often observed also iu some of tbe small Island groups, such as tlie AVw 
llebrila and the Tonga Group. The continent of Aiutfilia, again, so far as it has been 
settled by Europeans, particiiiarly its southern and eastern coasts, with Tiiimtnia, t>n- 
joys an almost complete immunity from those diseases ; and that applies also to A'rte 
Zailtind, according lo tbe unanimous reports of observers, as well as to iVrw Caledonia 
and the Fiji, Saiitoii, Wallie, Soeicly, Omnbirr, and Ilamiiiiin Tdanili. Brunei, who 
lived (or Sve years iu various parts of Oceanica, states that he did not observe a single 
case of malarial fever duriug Ihal period, 

China nnd Japan. — The Inst malarial region on the continent of Asia, and one of 
the most intense, is met with In the tropical aud sub-tropical parts of Claiui. Not onlv 
ate there foci of malaria on Ibe coast, among which Macao, Hong Kong, Canton and 
nelgbborhood, Tai Wan (Formosa), Chee Foo, Shanghai, Chnsan, and Tien Tslng may 
lie mentioned as especially unhealthy, but they exist also in the interior, where, as 
Wilson stales, the disease occurs along the course ot the rivers as extensively and in w 
severe forms as on tlie const, aud where, as be adds, it exerts an inflneoce more perni- 
cious than in the malarial regions of India. . . . 

As to the endemic occurrence of malarial fevers in Jafmn, there are merely occa- 
sional uotloes from Nagasaki, Yokohama, aod Jeddn, and more particularly from the 
Islands of Bikokf and Kiusbin, situated in the south ; hut it would appear that the 
disease oeours only to a moderate extent and in its milder forms. 

Respecting other countries 00 tbe continent of Asia situated within temperate ot 
cold latitudes, there are only a few references lo the occurrence of malarial diseases it 
certain places in Hiberii, such as the mines of Bmeioogorsk (Hl.O N.}. Barnaul, and 
the Barabinskv Steppe, which al>ounds in marshes and salt lakes, 

Europe. — ^rom the point last mentioned, which joins on directly to tbe Kiighls 
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Hteppe, we pats to Gnropean soli by wb.t of RutsCa in Europe, anil therewith 
upon > wiile rugioii of niaUriiv, which extends from the steppes of Asia to tliu steppe- 
luvis of Ihtt CwpiiQ, follows tlie course of thu Volga through AslralcRn, and inclndt^ 
thu nentrul Cauoasiim pUia >ad the couiitries hordering on ife BUokSea on the Dorth, 
liiuriili, th« Crimfii, with llie notorious valley of Inkermann, Chermni, vid Beiuari.- 
Iii-i, the basiua of the Dniuper Aud Dniester as iar aa EkaleriitoAie, the Utrainr, and 
1 oIAyrMEi, lU wet] as ^o^tiitia, WaUadtiii, Bulgaria, caA Hiingnry, forming tboDanubiaji 
basin. Thv malarial ferere prevalent tliroughout thia great territory are well known 
under the various usmta ot Daoian, Tsurian, Crimean, Wallacliiau, and HnngBriou 
teTer, and they have been long of erll repute ; ereu at the present day they may be 
met with throughout many of tlie ahovo-named regions in their old pemiciovia form. ' 

A Moond and less importaat laalarial region of Eti&itt extnnda from Volhynia across 
thv marshy level of Western Russia. , . . Coming to Pdand I find more partiouiar 
acconnta of endemic malaria only for the Oorernment of Augustowo, which haa very 
numerous lakes. 

In Oali-iii also we find endeniio foci of malaria in only a few of the smallirr dis- 
triots, eBpecially in the hilly northern pari of Oie country, covered with marahM and 
ponds, . . while the aontheru port ot the country, rising in terraces toward the 

Caipalbiaas, ia little alfected by the disease. A like eiemptian from malarial disease 
is enjoyed by the southern stupes of the Carpathians. It is whan we desoend into the 
plain tliat we oom« upon one of the L.^rgest and most notorious malarial regiona of 
Europe, following the oonrse of the Dannbe and Its tributaries from tlie plain of Lower 
Austria, extending on both sides of llie river over a great port at Hungary, throngh the 
low conntry of Slavonla and Croatia, as well as through Bonat, Syrmia, and the Dan- 
ubian Principalities, aud joining on directly, aa we have seen, lu the great malarial 
region of Soutbarn Russia. . . . 

In the Salkan Frninsulit we meet with foci of endemic malaria in m.iny ports of 
nuiinietiii, on the nhorm/if Oie Black Sat and of thu tiraof Mariiurrn, in AlLaait, and 
upward along the ooonts of Dninuitia and litria. ... As regards Greece, we are 
assured of the endemic occurrence of malarial disease at many points. ... In 
('Mto endemic malaria Is very rommon, ai\ it is also in several of the Ionian ItUini!; 
panicnlarly Cephalouia. St. Maura, and Corfu ; wli 
nity from malaria except in a few isolated centres 
frequently inundated La Marso. 

In the Apeiininf Pfiiiniidii there are especially two great regions that form the Male 
of endemic malarial disease — the Plain of the i^ and its tributaries, and the not eoiuit 
from Pisa down to and including most of Calabria. The first of thei^ bfginsiu the low- 
l.^'ug part4of P>^(7uton<, . . . sud extends thence through the i%jiimri/'/^Hi^nf]f 
iin-f Vettflii, following the course of the Po, etc. . . . The second great malarial 
rvgion of Italy, that of the west const, bejtins with the marshes on bolli aides of the 
Amo, near its mouth, eitending from Pietra Santa downward bj Pisa to Leghorn. To 
tlie south of Volterra and Siena the district merges in the 7\itain Mare-tniuii, whieli 
extends to Civila Vecchia. This plain, bounded on the east by the slopes of the Apen- 
nines, contains hardly any marah, and is for the most part dry and barren, but it is no- 
Inrlous for lie endemic malaria, which Is at lis worst in the province of Groasetto. At 
Civita Vecchia, itself a hol-beil of malarial fever, the Mnreinma merges in the 0am- 
jtn^Tvi di Roma, which, together with the city of Rome, forms out! u( the chief seats of 
the disease. 

Next come the Pontine MariJiat, exteuding along the foot of the hills from Telletrt 
to Terracino, and lastly the malarial region of the Neapditan mmI fo:u'. . . . 
Endemic malaria in widely diffused in Sinlf/, not only on the coast or in the plains, 
ijut also in the elevated districts. The same applies to Conim, especialiy the east 
coast, and to SitnUnin. For the I buriitn Pr.iiinttda I am able to adduce only a few 
geuerol facts about endemic malaria, owing to the abseoou of more particular aci'ouuts. 
The fevers occur lu their severest forms and to tlie greatest extent in the southeru 
and western coast regions, in the low country ot Andalusia, ou the marshy banks of 
tivem, Bspeciallv the Gnndiana and Guadalquivir, ns well as the flooded plains o( the 
Togus, Sodo, Mondego, and other coast rivers of Portugal, on the level coast of Grau- 

' We remark that (ho malarial fevers described by mouy of the authors upon whom 
Hiniih haa been obliged to depend for llie general account which he has given us, 
dnuhtlMRS corres]H)ud with the "ooulinned malarial fevers." not curable hy quinine, 
which we have referred to in the Introduction to this volume, and which ws snp. 
poso lo have a different etiology from the periudie fevers properly designaled malarisL 
This li especially true ot the "peruiclous malarial fevers " iMvo referred to under 
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nda nnd Hurcin, and the pluins ot Alf nm niiil Aiemtr>Jo. Next in freqaem^r and in len 
jieveru foroiB it occurs on llie dry InLile-landa cif Castila and Katrrmadiirik . . , 
Gibraltar, built nn rock, en,o,vs nii almost absolatu immunity from malarial diseuea. 
. . . It reiuaiiiB to mention the Uakuric Idaiutt, vapecially Majorca, as a region 
eaverelj ioTeBE^d by malaria, 

Ou Fnnrh m\\ endemic malKrin, apart from its prcrnlence at numirous isolated 
Bpnti on the damp banks of rivvrs or in donply cleft, waterlogged moiuituiu valleyi, is 
limited more particularly to the weBtera voA aoathern parts of the counlrj'. The west- 
era region of malaria begins in the lower basin ot tlie Iioire, and extends to the month 
of tiis Adour, or to the foot of the Pyrenees. Upward from tliu Loire mouth tlie en- 
demic habitat extends on both lidna of the river tit rough N antes, Angers, the arrondloe- 
ments of La FLche and Durelal aa far as Tonrs. thence through tlie Cologne couiitrj tn 
tlie swampy plain nf Srerine in the baain nf the Indre, not less celebrated than the 
Sologne for Uie deplorable ill healtli of its iulinbituiits. Tlie endemic region at the 
mouth of the Loire connects with lliftt o( llie Vendue, the marshy soil of (Vmrrnh' r'n- 
firit^re (including the long'known malarial centres {iniimui viLmlm) of Ln Bocbelte, 
Bocheforl, Brouage, St Agnant. and MnranDsH', the Giraiide, and Isfitly the plain of 
L-iniUt. where tlie malarial region extends westward to Nerac and southward to Daz 
and Bayoune, or to the slopes of the Pyrenees and the banks of lite Adour. 

Tlie second great malarial region of France ftretohes along the rmiita of Langueiee 
ami iVowmv, with their numerous lakes and marshes. Tlie disease l>egins to show it- 
self prominently in Narbonne, Biiieres, Colte, Montpellior, and MiKmes, but the en- 
demic fevers reach their highest point, whether as regnrdti extent or Severity, in the 
Ehone delta, on CiimaTpv', and in the level country on lw>lh sides of the river mouth. 
. . . Up the Rliono also, as far as the conHuence of the Ard^'clte, malnrlnl diseases 
are widely spread ; and we meet with Hlill another and lat^r centre of lliem at the 
conHnenoe of the Sa'ine in the mu^y plains well known by tbHirnameeoti-r/fnAu and 
Brent, which stretch nnay from Lyons lietweeu the Sa'ne and the Ain. . . . 

In SaiUerland, where there were formerly many email spots ot endemic malaria 
in damp river valleys (of the Bhine, Lintb, Beiiss, etc.', and on the shores of lokea 
(especially the lakes of Zurich and Lnoerne), tbe disease oouors non eudemically at 
only two points, in the southern part of the Canton Ticino and in the Cnulon TaUais 
>loog the Rhone, especially from l:^iou to its inflow Into the Lake of Geneva. 

In the southwestern ports of Grriiiim// we meet with small and narrowly circnm- 
Bcribeil foci of tlie disease on the marshy banks of rivera or lakes and in damp munn' 
tain valleys (as in the side valleys of the Neckar in the Black Forestt ; but beejdes 
these there ore larger malarial regions on Ifie biinka qf llui Jihine lin Lower Alsace) in 
tbe Palatinate and the Bheingau, and in the Afu t/roundg of (/;« Ikintibe and ita aide 
valleys in Whrtemberg and Bavaria. In Aniiria it Is again along tlie Danube that we 
find the chief seats of endemio malarial disease, although there are also smaller mala- 
rious spots in the river valleys of Upper Austria, Poliburg, Styris, and Carintbia. 
Where the river widens ont at Erems we come upon that great region of disease which 
extends, as wo have seen, along its shoree to the Uia.'Jk Sea. In Ce/itrnt tirrmany the 
disease na an endemio is conOnod to a few small districts. In the plain of Sorih Ger- 
■nuiny, on the otiier hand, it is much more widely spread, being lound in Ihe basins of 
tlie Vistula, Oder, Elbe, Weser, and Bhine. The prevalence of tnalarioi diseases is 
not inconsiderable even in the if^ln oftkt Vitttila in l^nrrr SUfgii, and at a few places 
in the M'irk of Brandenburg and in MeckUribrirn : hut It reaches its maximum, both 
of extent and severity, in the western coast districts of Eiietein and fir/ilaatg (espc 
cially Dttlmarshl. on the coast belt west of tlie Elbe, the moorlands of Jliinorrr and 
Oldenburi, the damp and in part waterlogged low grounds of Watphatia, and in Ihe 
plains of /fAmi>A Pruntia bordering the Hbine and its triliutariea. 

This malarious r^on of the plain of Germany is continued without break acnxa 
the NeOifriaiuli frontier, where the disease is mostly found in the provinces of GiCn- 
land, Friesland. and Zeeland with thuir brackish marshes (the Bo-oalled " polders"), 
and in the coast belt of Ihe provinces of Nortli and South Holland : it is endemio also 
in the provinces of Drentlie and Overyssel, and in fact no province of Holland is 
altogether free from It, This malarial area on the west coast of the country merges In 
the endemic fever region of the low-lying parts of Sd^mn. particularly West Flan- 
ders with its numerous marshes, and also East Flanders and Antwerp, whereas th* 
elevated and dry provinces of Brabant, Namur, Liege, and the like, are little affected 
by malaria, and the mountain districts proper are quite free from It. 

The Britiii/i TAatuli enjoy a very notable immunity from endemio malarial A 
particularly Inland and SaitLin/f (which is now, at least, i|nile free from itl and the 
nrrrtfifra roimltea of Eiif/lniul and Wnli'*. The only localities in which the disease is 
endemic to any considerable extent ucoar ou the cuil euatl, including tlie Eatt S' " 
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of TerlaMrt, thp connties around Hie Witsh noltd for tlieir fens (Lincoln, Huntington. 
Cambridge, and Noiiulki, where, however, the levur liui lalulv diiortased to a grrnt 
fiLtuDt, >ud the counlipB of Emtj' and Ki-ni, In the rent uf EngUud «e meet with only 
iwlated and narrowly vircuniHcribed sjiols of malaria, mostly asBociated with damp and 
waierlogged river baniu, as on the baiilca oE the ThameB iu Surrj, Bud ia the south 
marah of fkimerseuhire. 

Id the inlands of the kingdom of Denmark, where malarial fever was formerly reck- 
oned among the jtrevilent diwoHtE, it now ocoura na nn eudiimia sioknuss only on the 
Uluida of Lualand and Falitter. It ii atlll met wiili In Norwu]/ at an endemic on the 
Kraloer Islands aiid in llie neighborhood of Prederikstad. Id Saeden the foci of 
malaria appear to hare increased considerably io extent and in namberin recent year*. 
The diseastf is found as nn endemiu at three prinolpal points ; in the central dtipresaion 
of the country oro'ind the ahores of the great lalces, sspecially Lake Miliar and Lake 
Wener, tha must northern limit of ita diHusion there being tha Hedemora district In 
HO 20 N. . . . 

Malarial fever is not endemic in Fintnjui, nor has it been observed in the Fhrieltl- 
andi or In ledand apart from imported eases. 

In the WaUtm Hrmaplwre. endemic malarial fever of the severest type has its prin- 
cipal seats in the West Indies, on the Mexican Gnlf coiiBt. and in Brasil ; bnt consider- 
able regions of fever, thongh of a less intense kind, are met with iu tlio nortliern parts 
of the Faciflo coast of South. America, and in the auutliern, ceotral, and pralKo States of 
Ibc Union. 

Wrul /iuKm.— Among the Wesl India Idand*, those ohieBy affeoted by malarial aick- 
iwnare Coba, Jamaicia. San Domingo, Onadaloupe, Domiuiea. Martinique, Sta. Luoia, 
Grenada, Tobago, and Trinidad ; while others, such as Antigua, St. Vincent, and Bar- 
badovs, enjoy a relative immunity, and the lantof these is even in high repute as a sana- 
isHtim for patients with malarial Bickness. In the Bthanuu malarial fever is campara- 
livelv rare ; in the Beriaitdn gronp it is almost unknown. 

Boutk Amtriea.—One at tlie worst centres of malaria is on the fiuC foiiit of South 
Amtrifa, incladinjf the very uuliealthy ports of Carthagena, Maracaybo. and Puerto 
Cabetlo, and the lll-repated coniitry of ffiiiiinii, wliere the fever is a terrible sconrgo In 
Ihe inhabitants, not only on tliu coast, but also, and even still more, on the inland 
plains and in elevated sitnatione. 

A region of less intense but very widely spread malaria covers almost the whole of 
the tutrthof Brmil as far down us Rio de Janeiro ; and here also the disease is eijually 
prevalent In coast localities and elsewhere — on the Hat and often inundated banks of 
the Amalon, Kio Madeira, Maranhdo, eto. ■ . 

There are also widely dilf used endemic foci of malaria in the;)rv7iri0 land* (pampas) 
of Para!ju<iy and Soiiria, particularly in the provinces of Tucnmana. Hnlta, and Santa 
Crnt. The circumBtnnces are decidedly more favorable in the snntberu provincea of 
Braiil. San Panio and Rio Grande doSul, and that applies Gtill more to Uruffony and 
the eastern provinces of the Argenline SepnbUc, which, according to the ananlmouii 
rerdiet of otwepveir, enjoj an almost absolute Immunity from malaria. On the Pacific 
WMtat of South America, CkUt, which was formerly quite exempt from malaria, haa been 
visited dnce \iV>\ by pemicinus epidemics, and at a few points Iu that cnunin' tha dja- 
eaae has assumed an endemic character ; bnt the proper region of severe endemio ma- 
laria diMts not begin before /%r», where the disease occnrs very abundantly and in se- 
vere forms <HjnaI1v on tha coast and among the deep eastern valleva and Bpun of the 
ftetras. The endemic sickness extends thenoe along the coast to Reqmt^of, andi prob- 
*bl,r also to JVm Orajiada ; in the oaslern parts of Ecqnador, especially in the distrloU 
wit'bin Ihe upper basin of the MaroAon, malarial diseases are said to be rare. 

Ctntrai AmrTifa.—\-a the countries of CfntrtU Amerif/t the malarial diseases haro 
their chief seat an the Atlantic (Gnlf) coast from Chagres up In Cape Garcins a Dios, 
nnd on Ihe interior plain up to the belFiht of 000 metres. The Pacific cnsst is less m- 
Tsrely visited, although there also endemic foci of malaria are met wilh, particularly 
in Corinto (port of Nicaraognn', on the coast of San Balvailor. and in the valleys ot the 
Lemtm and St. Mianet, as well as on the coast of Guatemala. In JKrriro also it is on 
the Allantic coast that malaria predominates, as In several poris of Yucatan (BaliiM 
in British Honduras, Sisal, and t'armen), on the coast of Tobason, in Alvarado, Sacri- 
(leios, San Juan d'LTIloa, Vera Cms, Tampico, and Matamoras, along the banks of the 
Bio Grand del Sorte, and elsewhere. 

It is met with also as an endemic, although on the whole less frcgnentlr. at many 
points iu the Sierra Templada as high as 1,200 to 1,500 metres (as In Orizaba and Oax- 
acai; il is only on the table-land proper (AnahiiM) tint 1» vanttbes entirely, an that at 
tb* elevation of the City ot Mexico malarial t|«aya|h|M|te^]r M U aiiidemlo no*. 
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On the Farifr mn^ af Mfrieo the rircnmltsnceB ns regards endemic malaria are the 
fuunu OS for Ihe adjoining cuael at Cpiitrnl Amt-ricu ; liuri> aIho tliv endemic fi>Tcr8 axa 
confined to a few points, among wlilcli tuny bu mentioned Acapuloo, Tepin, and tli<> 
£trip of coast trom San Bias to Ha2atlan. 

Uiiitmt Statei. — Be;ond tlie Rio del Notts this grt<ot malarial region eilende over the 
nhole Qvlffoiial of lltf L'niled States as tar as the Cape of Florida, spreading far into 
the interior of the continent along the Colorado, Brazox, and HisKJHBippi and tlii^lr tribu- 
tarlea. In TfXtm the malarial region ntretchea from the coast and the awampj' banka of 
the Rio del Norte, Nuecea. Colorado, and the smaller coast BtrenmH up into the Idgh' 
lands, where foci of severe iiiokiieas are met with as high as the upper basin of the Col- 
orado (Fort Duncan, in Eagle Pass), and at Fort HoKavlt at a height of 0110 tnetrea. 
Tliu disease appears to hn still more widel; diffused in iV'nr JVe,aco, being met with at 
elevations of over 2,000 metres in Fort Barard, Fort Union, and other plwws, ajid 
forming a terrible sconrge to such of the native pupulatiou of the country as inhabit 
the damp valleys. The limit of its endemic prevnlencc here is Santa Fe. (2,300 nietref ), 
nliere malarial fever is no longer met with. From the western port of the LouMaita 
coast between the .Sabine and the UisEissippi, tbu malarial region exif'iids ncroM the 
Eone of bluffs in that Stale, over a great port of Arhinin», particularly along the banks 
of the Hissimippi and Arkaunas rivers, and over the marshy plains in the northeait 
of (he country, Mretching away toward Missouri, and still farther along the Arkanaaa 
BJver over the eastern part of the Indian TmHory, including the malarious spots of 
Fort Gibson (noted as the " chamol-houso of the army "| and Fort Sill. 

Malarial diieaiw is endemic at onlj a few scattered points in the great prairie land of 
this Territory, whieh rises toward the Eockj' Mountains from southeast to northwest, 
and has a dry, aandy soil, not often saturated by any heavy falls of rain. In like man- 
ner the eoEturn part of Louisiana beyond the Hississippi forms part of a, re^on llltia 
subject to malaria. Thia region Includes the coasts and the hilly loae at Iho f tate of 
Mimitiippi, and in particular the Pine Woods, bo much reputed for their healthlnea,, a 
range of moderately high aand dunes, covered with llr woods, which beitln at Lake 
Ponchartrain and run along the const, at no great distance iuland, as far as Ihe Bay of 
Pensacola, inliirsected by the Pearl River and by the Fascagoula, Fcrdido, and Ala- 
bama. Those Pine Woods are much resorted to by the inhabitants of Kew Orleans 
and Mobile when malarial fevers and yellow fever are prevalent. 

On the belt of hills in Hisaissippj, as far as Vicksbu;^. malarial endemics are met 
with at Isolated points only, as for Instance, on Qrand Qnlf, which is notonoua for its 
fever ; but from Vioksburg there spreads ont along the valley of the Yazoo a great 
swampy plain rising toward Memphis, noted for the endemic prevalence of severe tna- 
laria (" Yaioo swamp fever"). I'he eastern hill rc^on of Mississippi is well situated 
as regards healthiness, and that is the ease also with Ihn greater part of the sparaelj 
populated State of AUibama, in which malaria is endemic chiefly on the coast, eapeclall* 
around the swamps on the Bay of Mobile, on the banks of the Alabama and Black 
Warrior (connties of Wilcox, Dallas, Lowndes, Montgomery, and Tnacaloosal, and on 
the marshy plains of Huntsvilla, lying to the south of Tennessee and reaching to the 
borders of that State. In the peninsula of Florida the sickness is widely dlffuMd on 
the Qnlf coast with its jungles and swamps, particularly in the counties of EacftmUa 
(inclndlng Pensacola) and Gadsden, at Tampa Bay, Fort Mnade, and other places. The 
same is true also for part of the Atlantic coast, but in a lesser degree; for Ihe health 
there, especially in St. Augustine, appears to have improved materially in recent year*. 
But the chief seat of malaria in this Htate is formed by the plains of (he interior, parti; 
swamp, and also by the plateau of no great elevation which forms the water-shed for 
Ihe Bay of Tampa and ruus np the peninsula to Georgia. In Oeorgi/i the diseaw* pre- 
vails widely and in severe forms, not only in the numerous creeks erf the coast, bnt bIko 
In the interior, the neglect of agriculture in quite recent times having greatly conduced, 
OS it seems, to an increase both in the amount and Intensity of endemic fever. 

In Ihe central Slates of the Union malaria is endcmio to an extent that is itill con- 
siderable, though materially less than In the Southern States, and chietl.v on the coasts 
of Saulk QiroliTia, North Onralijvi, Virginia, and Maryland, and on the damp riv«r 
banks of the interior. Improvement of the soil has helped not a litlls to narmw the 
range of the endemic in these States, but it is rather remarkable (hat malarial feven 
have ioereased within the last twenty years in localities formerly little touched by 
them, especially in the mountainous districts of Virginia. In the intnlid central State! 
of Tenn^UM and Kmttiek^ malarial fever occurs to a moderate extent along the banka 
of the Hiasiisippi and Ohio, attaining its greatest prevalence on the prairies of the lat- 
ter Slate known as "The Barrens." On ihe prairie Stales proper— OWn, fadiatui, IK- 
noi*, Minnemla, Witenntiit, and MeAi^n— malarial fevers are likewise widely prera- 
lent, dimlniihing in frequency, however, toward thu northwest. Thus in the norUiera 
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e of lowji the fever is no longer so romraon as in lower latitndea under the same 
!S of tillage ; bdiI that ii the case alto in WisconEio aud MiiiiiesotB. where 
tb« TSte of siekneaa among the troops iln Fort Snelliiig. 43.5^" N., *nd in Fort Biplejr, 
46.10" N., both on the Hlral!«ippi} amounts to about fifteen per cent, only; stiil more 
is it the case in tlie Territories of Dakota and Moiilaua, where the rate falls ri^peot- 
ivel}' to five per cent, and six per cent. The largest foci of disease in thoae regions 
ue met with on the shores of the great lakes ; and here, again, the geO);raphiiwl situ- 
Mion proves to have the most decided influence on the occurrence of malarial sickness. 
Tliiu Ibe shores of Lake Superior, and in part also those of Lake Michigan and Lake 
Huron, are entirely free from fever ; it is not eudeuiic, for example, at Winnebago, 
Wis., in latitude 44' N., notwithstanding marshes and a damp rivor bank, and it is 
Mimparatively rare in the swampy settlement o( Fort Brady. It is in the soDtliern 
parts of tlie State of Michigan tliat we come upon the true domain of malatia, and we 
Ihen follow i'. along both shores of Lake St. Clair to the junction with Lake Uuroti, 
und along the southern shores of Lake Erie and Lake Ontario as far m the St. Law- 
rence. Detailed accounts from that region speak of pernicious malarial fevers at Fort 
Gratiot, Detroit, Plymontii, and other places on the United Status side, and at Am- 
heratbury. Fort Maiden, Sandwich, etc., on the Canadian side. Even on the northern 
lide the range of eickneas on Lake Ontario extends from Hamilton to Kingston, and 
itill farther up the ridge which runs along the shore from Burlington to the mouth of 
the Trent, attaining in some places a height of more than six linndred feet. 

These lake-shore endamics of fever extend also to the northwestern parts of the 
State of JV'bv Tork, although there are many localities in tlie counties of Onondaga. 
Tomplcins, Seneca, Oneida, Ontario, and others, formerly much subject to fever, that 
have now become tolerably free from it owing to improvements in the soil. It is 
mostly along the banks of the Hudson and on a narrow strip of the coast that the 
lickness is endemic in this State, but within the last twenty or thirty years a remark- 
■bte increase of fever has been noted in the oonnties situated among the mountains. 
The same thing has been observed also in flinn^mnia ; as the disease has retired, 
from plares that used to be its headquarters, such as the country bordering the Schuyl- 
kill, the Susquehanna, and the Delaware, it has come t« be more prominent in the 
mountain districts of the State. It must remain an open cjnestion how far improvr- 
tueulii in the soil have contributed to this decrease of malaria in its old foci ; at lh« 
same time it is undoubted that it has been observed to disappear from localities where 
no changes in the ground liave taken place, Tlie latter cirfiumstance obtains, in part 
at least, for Xete Jcney also, where there hiu been a remarkable decrease of malaiill 
ferers within recent years In many localities that nsed to be visited by it severely. 

In the Nete Englaiid Htalfi malarial fever is endemic at only a few points ; in the 
Stat^ of Maine it is no longer endemic' 

Neither is it endemic throughout the greater pnrt of British North America. For 
(Auuida, as well as the whole inland basin of the cnntinenl, Kingston (44. H° N.) is the 
n'>rthern limit of endemic malaria. As an epidemic one meets it at higher latitudes 
on the banks of the St. Lawrence and its tributaries, on Lake St. Peter, very rarely at 
Montreal or Quebec, or places on tlie cunsl, such as Halifax (N. 8.) and Hiquelon 
<y. F ), in the latitude of 46.30° N. The oases in Nata Swlia and Nea Bruunniek are 
imported ones. la-Oreerdand malarial fever is qnlte unknown. 

In the western regions of North America the limit of malaria reaches to somewhat 
higher lalitudec It is prevalent there chiefly on the slopes and in the valleys of the 
Ricky Mountains— whence the name of " monntsin fever"— in the Territories of Wyo- 
ming, Utah, and Colorado, and it is especially disastrous to the Indian tribe*. Onir 
imparled oases occur at Fort Vancouver ( IViuAtnjrfon TerrUirry\ in latitude 43.40° N,', 

* The reappearance of malaria in New England, and especially in Connecticol, is 
'Vred to as follows on another page : 

"This reappearance of malarial fever dates from the 3'ear 1866. New Haven was 
d in the years following, down to 1873, the disease spread all ronnd to 
r Haven, East Haven. Bradford. Guilford, North Haven, Hamden, and Meriden. 
Several observers in Connecticut have pointed out that the disease showed itself and 
cot diffused coinoldently witli tlie making of railway cuttings, the excavation of 
canala, and such like earthworks ; but we take it that these are not the only circnn- 
'a which the essential cause is to be sought, for the reason that malarial fever 
hinbaeqnently shown itself in localities where that etiological factor is not av^lable, 
■ fBrttter, by reason of the fact, which many practitioners vouch for, that numerotii 
^~t tonne of disease have assumed a character peculiar to and t/ploal of malarial 
, uid have proved much more amenable to treitmvnt by quinine tban for- 
lj"(op. clt, p, 233). 
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atid on th« Oregon oooRt, na well ns in Ala»ka. Not until CaHfornia ilo we roach a more 
conaiderBible malarial regiou on the weal coutt : it exlunds up the TallevE of the Sacra- 
menlo and San JnaquSa, and In the inlaud souliiL-rn part of the State (Arizona, malarial 
fevers appear to be wiHelf prevaliiQt. But thu sub-tropical coast of Soutliem Cali- 
fornia, from Monterey to S«n Diego, enjoys a noteworthy immunity from the ileknesa. 
being in tliat respect Bimilarty situated vltli the PnciQc coast of Mexico and Cuulrai 

EPIDBMlca ASn PAMnBMICB. 

The area of distribution of malarial diHeate here Bketchod in general outlines 
will have to be considerably eitended if we take into account not merply the endemic 
occurrenae of tho sicknesB, as we have hitherto done, but also those regions in which 
the dtBeBBB appear* only now and theu is an epidemic. These npulimiifii of maluna. 
which extend not no frequently nrer luge tracts of country, and sometimes even irv-r 
whole divisions of the globe, formint; true piiitdtiiiir», correspoDd always in time with 
a considerable increase in the amounl of sickness at the endemic malariotii foci, 
whether near or distant ; they either die out after lasting a few months, or they con- 
tinue—and this applies particularly to tho great pandemic outbreaks-~for severul 
yeara, with regular fluctuations depending on seasonal influences. 

On the very verge of the period to which the history of malarial epidemics can lie 
traced back, we meet witii a pandemic of that sort, in the jears 1^57 and l^nt), wbicli 
ia laid to have overrun all Europe, It i£ impossible to decide, from the scanty and iu- 
oomplete opidemioloEical dataof tho sixteenth aud seventeenth centuries, how often such 
opidemic outbreaks oC malarial fever may have recurred in timea subsequent to tliat 
pandemic. It is not nnlil the years lf)78-l(t8',j that we aiiain meet with definite facta 
relating to an epidemic enteuding over a great part of Europe, and thereaiter follow at 
short intervals reporte of the lame kind tor the years I71&-]ra2, 1748-1750, 1770-1T72. 
and for a more restricted epidemic In t779-178o, Althongli malarial fever daring the 
last ten years of the previous century and thu Srsl five years of the present had nbRo- 
lutely disappeared from the arena of national pestileucep, and had even diminished 
oonBiderably in tliose places where it was endemic, there developrd in ISOR a pandemic 
of Dulsria which overran a larae {tart of the nortli and northcBSt of Europe, lasting till 
1812. It coincided with an epidemic of malaria in Southern India in IHOtl-lSn. which 
extended from the slopes of the Mysore Mountains to Cape Comorin, and from the 
Western GhAts to the Coromandcl coast. During the ten years foliowing malarial fever 
was again conflned within Its habitual limits : bnt tliereaiter, a. little vsrliei or a little 
later in the same regions, there arose one of the most eilensive, severe, and pomiatent 
of pandemics, beginning In 1823 and dying out in 1827, of which there are niimernus 
meilieal reports from almost all parts of the world. Thu next general epidemic preva- 
lence of mnlarial fever falls in the years 1846-1840, after which comes the great pan- 
demic of 1835-1880. Finally, we have the malarial pestilence of 18«(1-1872. in whicli 
the disease spread not only over a great port of Europe, but visited simultaneously 
many parts of India (Presidency of Madras, lower Bengal, Puujaub, elc.l and of 
North America, and showed itself for the first time, and that loo in a severe form, in 
the islands of Mauritius and E^union. 

Sfrrmne or IHtappenrnnof. — To complete this account of the historical and f^a- 
graphical aspeata of malarial disease, we must flrst of all observe that in many porta of 
Europe and North America it has become of recent years not only less frequent Ihnu 
in the previous century, but alsO less severe in type. Pernicious malarial fever was 
prevalent as lalu as the eighteenth century in many parts of Germany, In the Harts. In 
Augsburg, Saxony, Bileala, WQrlemhnrg, and other localities where now it occDis only 
in occasional epidemics, and then always In ils mildest forms. At the time of SydMl- 
ham and Willis and of Huxhaui, London and Plymouth were dangerous ferer spolli 
whi-reoR to-day malaria is a rare thing in them ; and the same applies to Sloiirpcft. 
Bolton, and other towns in England. In Scotland, where there were still many oudemlo 
malarial foci remaining in the eighteenth ci^ulury, the disease is now extremely ran. 
It is the same in Ireland, where, is Wylde remarks, no scute infective disease is sn 
rarely met with as malarial fever. It is further noteworthy that the disease Los Ih- 
oome less oommon and milder in character in the Netherlands, in many parts of Bel- 
gium, and at numerous points in the United Stales of America, particularly in c«rtain 
oounties of Pennsylvsuio, New York, New Jersey, and Maryland, that used to be sub- 
jecl (o fever ; in some of the Sonlhern States also, such as Florida, tliu disi'ate has as- 
sumed a decidedly milder form. 

Fliuiuationt. — Not less striking than this gradual subsidence and disappearance nt 
tile disease are the fluctuations observed, at several places, iu the amount of the sick- 
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no douljl vith Ilia alrendj'-mentioDed pAiiddmic outbreaks ol 
:tent i n dope n dent of these. Anuthur iioteiviirthj cirouiiiatutice 
RalopmeDt of endamic toei of malaria at plaotis that had heea hitherto quite 
.. 47 only ornaaioiiall; visited b; epid(<mics. 
Thus, to mention onlj a fen- of llie fuels, a wide-spread ontbri'sk of malarial fever 
ppeared in 1U£) at Pragua, where llie diBuose hod not betsu kuown for yvt-n ; it eon- 
j^ued until 1830, vhen it again became very rare, and it did not receiw any oomiid- 
«rab1e Imab accession until 1840. Al Stuttgart, where malarial fevers ore counted 
K^ong the disease* most rarely observed, the sickness, after being epidumic in lySV, 
d having been completely extingiiislied, broke out sliSI more extensively in 1S34, 
d shoved il»el( iu the very same year at other places in Wflrtemburg oeoupying cle- 
_ted and dry aitiialSons. At Konigaburg (province of Prussia), where the condliions 
jf the soil are very favorable t<i malaria, llie sicliness was scarcely observed at all from 
■leil to 1825, but after tliat an epidemiO of it developed which lasted until 1833 ; from 
nU33 to 1841 the disease recurred in isolated case« only ; from 1841 to I6S2 it appeared 
r**vry year in the spring to a moderate extent, but from IH.'iS to 1855 it was prevalent 
to an extent and of a severity that one but rarely sees in so high a latitude. Obsurva- 
lions to the same or eorresponding affect have been made at Harlenwerder, Leipiig, 
Bflangen, and olher places in Europe ; also in the more iulense centres of malaria, as 
many facts from tropical cnnntries prove. 

Jvine Fbd, — A phenomenon not less interesting meets us in the fact, often observed 
in more recent times, of new foci of malaria being established, or of its rpideinic oon- 
tinnance for several years, and its wide dijfusion, in localities which had previously 
been quite free from it, or at least practically free from it. 

Ona of the islands of the Indian Archipelago, Amboina, liad, until the year 1885, 
enjoyed a remarkable immunity from malarial sickness, but in that year a severe epi- 
demio arose, it is said in consequence of nii earthquake that took place at the time, 
and since then the island has been u pernianeiii seat of pernicious malarial fever, and 
haa consequently become one of tlie mobt iinliealthy places in the East Indies. The 
Kul Afriaan islands of HauritSus and Reunion experienced the same fate in 180IJ : 
the; had previously been almost exempt from malarial fever, but in that year the dis- 
astrous malarial epidemic developed, and its persistence to the present time midEes it 
firobable that endemic foci of the disease hare been established. In Chili, where ma- 
uial fever wos formerly almost unknown, llie diseuse showed itself in 1851 as an 
•pldeniic, and il now appears to have become domiciled at several places iu that country. 

While in the interest of our reaclei'3 we have availed ourselves thu» 
fredjraf the hterary researches of Hirsch, we are not prepared to accept his 
aecouut of epidemics and pandemics of malarial fevers as relating in all 
nmrn to fevers corresponding iu their etiology with our eiideniic periodic 
fevera. The older writers used the word malarial in the broadest sentte, 
uid Bven at the present day many practitioners in the yellow-fever zone — 
especially in the West Indies — consider this disease as nothing more than 
ft severe manifestation of the malariul poison. Other forms of continned 
fever, which we are not willing to admit into the category of malarial dis- 
eaaes, Etre also denominated '* malarial " by many practitioners in various 
ports of the world ; and in India it is only very recenUy that the English 
phyncians have come to recognize the fact that enteric fever prevails ex- 
tennvely side by side with molorial fevers, with which it was formerly con- 
totrnded. As examples of epidemics pronounced malarial, but in which a 

we suspect a different etiology, we may refer to the epidenjic in 1635 on i 

Ifaa island of Amboina, and to that of ISRG which hivaded the East Afri- l| 

ean islands of munion and Mauritius. We are informed with reference 
to Amboina thtit a " j/ernicioug malarial fever" has taken possession of this 
previously healthy island since the " severe epidemic " of 1866, and we can- 
not avoid the Huspicion that this pernicious malarial fever is essentially 
diflferent from the endemic intermittent and remittent fevers of onr own 
ODuntry, although we have no clinical data upon which to found such a 
I Mnpieion. In the case of the epidemic which in 18ii6 visited the island of 
I Mauritius, we have, however, fuller information. The French author Pel- 
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lerean informs us that endemic malarial fevers of a comparatively mild type 
prevailed upon this island long prior to the " disastrous epidemic " of 
1866. Hirsch's supposition, therefore, that endemic foci were established 
as a result of this epidemic is not required to explain the facts relating to 
the endemic prevalence of malaria, and, as we have pointed out on another 
V^Q^ (P^6*17)» the history of this violent epidemic, the evidence relating 
to the transportation of the disease to distant localities, and the dinicfu 
features as given by observers on the spot — who, however, pronounced the 
disease malarial — force upon us the conviction that the malaria which was 
the cause of this epidemic outbreak must have been essentially di£ferent 
from that widely distributed telluric poison which is concerned in the eti- 
ology of endemic periodic fevers. 



PART SECOND. 



MALARIAL DISEASES. 



CHAPTER VIII. 
MALABIAL INTEBMITTENT FEVER. 



Definitios. — A periodic fever of malarial origin, in which a, series of 
paroxyaros occurs at definite intervals, and in wliich there ia a complete 
intermission of the febrile phenomena between these paroxysms. The 
febrile attack is commonly ushered in by a distinct chill and terminates in 
copious perspiration. 

Sknosyms. — Febris Int^rmittenB, Fever and Ague, Periodic Fever, 
PaludiJ Fever, Ague. 

Inasmuch as intermittent febrile phenomena may be produced by other 
toxic agents — e.g., the septic poison, morphia — it has been thought best to 
place at the head of this article the term " Malarial Intermittent Fever," 
Most authors, however, speak of the malarial fevers under consideration 
simply as " intermittent fever," and this term is so generally recognized 
as applpng especially to periodic fevers of malarial origin, that the omis- 
sion of the word malarial would not be likely to lead to any misappre- 
heusiou. 

EnoLooY. — Malarial intermittent fevers are directly or remotely due 
to the action of an unknown poison of telluric origin, called malaria. The 
effeota of this poison are manifested mainly upon the ner^-ous system ; 
upon the blood, which is impoverished by the abundant destruction of its 
colored elements — red blood-globulee ; and upon the spleen, which is en- 
gorged during a paroxysm, and becomes much enlarged in those subject to 
chronic malarial poisoning. 

Priujisfosino Cadsbs. — Natives of northern non-malarial regions are 
more susceptible to malaria than those born in the tropics, who enjoy a 
certain immunity, which is especially well-marked in the negro race. 
Aside h^m individual and race peculiarities, the most potent predisposing 
causes are debility from disease, wounds, hemorrhage, dissipation, inani- 
tion, or fatigue, and especially from previous attacks of malarial fever. 

Becovdabt Causes. — Tlie periodic febrile attacks which constitute "in- 
termittent fever" may be induced by secondary causes long after the indi- 
vidual subject to them has removed from the locality where he was exposed 
to the primary cause— miliaria. And, on the other hand, m malarial re- 
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f^oua, aud especially in the tropics, where diurnal varifttions in tempera- 
ture are veiy slight, intense nialuiial poisouint^ may occur, as manifested 
by aneemia and eiilnrgemeut of the spleen, without the development of i 
termittent fever. 

The moat active Becoudsuy causes are exposure ot the surface of the 
body to chill, exposure to the heiit of the sua, a cold bath, excessive exer- 
tion, mental excitement, " even a doBe of purgative medicine may give tise 
to a parosysm " (Wood). 

The development of intermittent fever as a result of excessive diuTDol 
changea iu the external temperature has been noted by numerous observ- 
ers, and some authors (Oldham, Moore, and others) have coutended that 
the periodical refiigeration of the body due to theae changea is sufficient 
by itself to accouut for the phenomena of intermittent fever. The insuffi- 
ciency of this explftuatiou has already been referred to (page 30). But that 
this is a potent exciting cause is beyond question, and the unusual preva- 
lence of intermittent fevers in the autumn is no doubt partly due to this 
cause, which, however, has no effect except upon those who lm,ve been ex- 
posed to malarial emanations. 

FajTer says that iu India, attnchs of intermittent fever are verj- likely 
to occur when the diurnd changes ot teniperntm'e are great ; i.e., at the 
commencement of the cold and during the diying-up season. The same 
airtlior remai-ka : •' Two of the severest attacks of ague I have liad as remin- 
iscences of remittent of former years were caused by getting into bed with 
cold hnen sheets, and by a douche of cold water after the monipulBtianB of 
the hair-cutter." ' 

tdCDBiTioN. — The variable interval which elapses between the time of 
exposure and the development of a primary attack of intermittent fever is 
commonly spoken of as the petiod of incubation. But aside from the fact 
that we have no proof that the malarial poison incubates and multiplies 
within the body as does the poison of those diseases which ai'e directly oi 
indirectly communicable from individual to individual — e.g., scarlet fever 
(directly communicable), typhoid fever (indii'ectly communicable) — there 
are objections to the use of this term. This period may vary from a few 
hours to several months ; and, as ah-eady pointed out, the cliaracteristic 
intermittent paroxysms are often dii-ectly due to the action of secondary 
causes, which may be of the most trifling nature. In these cases, at leas^ 
we must look upon the febrile paroxysm rather as an accident or sequela, 
depending upon former exposure to malaria, but not immediately caused by 
the presence of this agent in tlie system. 

On the other hand, the primary attack may occur so promptly after ex- 
posure that tliere is practically no period of incubation, the vital powers 
being, as it were, overwhelmed at once by the intensity of the poison. Afl 
on example of tliis we may cite the case recorded by Professor Aloclean.' 

The Ute Lieiitmiiuit-fleiierkl Sir Mnrk Cabbon infonned me tlint mtn; yetn Ago, 
wheu ou & journti/ to Ihe Meilglierry Hilln, lie wi» aompellvd to posH a al^btu IhefoU 
ot tliu Sugoor Paae, then au unolHarHd nnd iinheKlthj apol. A parlj of three Germtn 
luisaionaritPS was :i1bo detaiued at the siliiiu place, and slept in the snini- house. These 
Kcntlemen wi're fresh from Europo and in high health. On the following morning 
they piirvned their journey, and were suon '• above fever ranBC." In leselhan twentj- 
four hours three out uf four of the part/ were stricken with fever, and two of Lbem 
died in a few days. 
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Herts ' aays that the period of incubation is commonly reckoned at from 1 
aix to twenty dnys, but agrees with other authors in the statement- tliat tlie 
disease may aiq)ear immediately after the reception of the injurious influ- 
ence. Among other examples of prolonged incubation given by this au- 
thor the following is eRpecially valuable. The case is reported by Elosall. 

A man-of-war spent five days in the harbor of Fort Louis. As a residt 
ot espoaure at this place, two of her crew were attacked with quotidian in- 
termittent fever at the end ot twelve and of fouiieeu days, and two others 
with tertian fever ut the end, resjiectively, of forty-eight and one hundred 
and eighty-four days after embarkatioa 

Fayrer has known moi-e than one case where the first paroxysm of ague 
has occurred more than a month after exposure, but says that " simple 
ague generally oocura earher, in a few days or even hours."' 

Types. — The paroxysms of malarial intermittent fever usually occur 
with great regularity at intervals of twenty-four, forty-eight, or seventy- 
two houra, and tlie three principal types of the disease receive their names 
from this circumstance, viz. ; the quolidiati, characterized by a daily parox- 
ysm ; the IvTlian, characterized by a paroxysm every second day ; tb 
Ian, in which the paroxysm occurs every third day. 

"The inventors of the two latter names considered the two nearest J 
paroxysmal days with the intervening day or days as constituting one 
j>eriod, and thus counted every paroxysmal day twice in succession '' 
(Wood'). 

Authors liave also mentioned typos haviug a more prolonged period of 
intermission, qiiinlan, sartan, neplan, and odan ; but it cases occur which are 
properly referred to these types tliey are so rare that tew practitioners 
have had the opportunity to observe them. 

The common types present several varieties which have received special 
names. Thus we may have a double qu-otidian (int quotidiaita duphcata). 
in which two daily paroxysms, often differing in intensity, wTur at difiier- 
ent times during the day. Or a daily paroxysm may occur which is not 
uniform aa to character and the hour of its return, but which will be found 
to make up two rhythmical series, the paroxysms of each alternate day cor- 
re8pc)ndiiig with each other. A fever presenting these characters is of the 
tertian type, notwithstanding the fact tliat there is a daily paroxysm, tor 
the attacks of the first and third day being alike, and those of the second 
and fourth day apparently constituting an independent series, the fever is 
considered a doiUile tertian. 

Again, there may be two paroxysms one day and none tlie next — called 
dupturaU-d or doubled tertian ; or two paroxysms on one day and one the 
following day — trifde terlian. Authors also refer to s, double quartan in 
which paroxysms occur, at difTereut hours, two days in succession, while 
the third day is passed without an attai^k ; and fnpfe quartaiw in which 
there is a diuly paroxysm, but in which the paroxysms on three successive 
days differ from each other, while each makes up a rhythmical series when 
considered in connection with other paroxysms occurring at intervals of 
seventy-two hours. Still other varieties have been mentioned as the tripled 
and quadrupled tertian, the doubled and tripled quartan, the combination of 
a quotidian and tertian, etc. Finally, persons who have suffered repeatedly 
from intermittent fever may have attacks which seem to follow no regular 
'b of return, and which have been designated ernzlic iutcrmiltrni. 



'Op. oit, p, 7fl, 
'Practice of MedioiDa, voL i., p. 254. 
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AccoriliDg to Hertz, the double types seldom appear as aucli primaiTlj*, 
but arise in the coTirse of a prolonged attack or in the relapses which occur 
long after exposure. The rhythm — type — of an intermittent fever may be 
cLongecl by the recurrence of the pai-oxj-ams at intervals greater or less 
than twenty-four hours, or a multiple thereof. Thus by the interval being 
gradually prolonged a quotiditm may be transformed luto a tertian ; or, on 
the other hand, by anlicipatm<i, a quartan may be changed into a tertian, a 
t«i'tian into a quotidian, or a quotidian may assume a remittent form. 

It is evident that these difi'ereut types depend upon peculiarities relat- 
ing to the individual and not ui)oii the nature of the poison to which they 
ai-e directly or remotely due. This is shown by the fact that expoeure 
under identical circumstances may in oue person produce a quotidian and 
in Knottier a tertian intermittent ; and also by the fact that attacks in 
the same individual, after removal from the locality* where exposure oc- 
curred, may exhibit different types of periodicity. This gives support to 
the view that these paroxysms are of neurotic origin. 

The tendency of intei-mittent paroxj-sms to recur at definite intei'vals is 
furtlier shown by the relapses which occur so frequently after the patient 
has apparently been cured by the administration of quinine. These re- 
lapses are especially liable to occur at the end of seven or fourteen days 
from the date of the lost ])uroxysm. The quartan type is said to be pecu- 
liarly subject to these relapses, which occur often at the end of a mouth, ou 
the exact day which would have been the "fever-day " if there had been 
no interruption in the course of the disease. 

Fb-st attacks are usually quotidian, especially in the ti-opics, and in 
temperate latitudes during an unustuiUy hot summer (Hertz). The parox- 
ysms in this type are more prolonged than in the tertian and quartan, and 
the intermission is oft«n so brief or ill-defined that the fever oecomea vii- 
tuallv a remittent. Hertz says : " When successive paroxysms follow one 
another so rapidly that the chill of the second occurs in the sweating stage 
of the first we designate it Bsfibria eulnnlraiii', and it constitutes a tiaosi- 
tion stage to the remittent and sub-continued type of fevers." ' 

In tempera(« climates the tertian is the type which occurs most fre- 
quently, and some authors have considered tliis the primary type of inter- 
mittent fever. This cei-tainly is not true as a general rule, although it is 
no doubt the primary and only type observed in many coses occurring in 
the northern portions of the United States and in temperate regions gen- 
erally. 

The quartan t;\pe is said to be almost unknown in tropical regions. In 
India and China a tii-st attack of ague invariably takes the quotidian form 
(Maclean). 

" Quotidian ague is apparently the type in first attacks in India. Ter* 
tian occurs more frequently in those who have suffered previoualy, and in 
whom alterations of temperature, fatigue, irregulni-ities of living, and so 
on, have re-excited it— being evidence not of recent but of pre-existiug dis- 
ease. According to Morehead, quotidian prevails in the rainy season of 
the southwest monsoon from May to October. Tertians are mot with in 
the cold seBAon, as the result of alteration of temperature, in those who have 
resided long in malarious localities, and ai'e frequently complicated with 
eulai^d spleen. 
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<>ordin« to Marcbison, 83. G por cent, w^re quotidian, and l.B per cent, tertian. In 
Indik, kccordlng lo Wiring, the obsbrvalionB of several medtcnl officers in vurioua sU- 
tioDS tLrougliQut India uid the Teuaseerim pruvincua aliow Ornt uf 2,574 cases of ingue 
1,033 wort) qiiotidian, 51)0 wure tertian, 20 (jaartan, IK double tertian, 10 irraguUr; 
and he furtbur stains that of 53,758 admissions of Europiau troopa, 51,267 wera quotid- 
ian with tt46 deaths, 8,(107 tertians with 12 deaths, 2,8«S iguartans witU 2 deaths. Dr. 
Burton Broirn Bs;a : " At least 05 per ceut- of our casHS of fever at Laliure ore inter- 
iail(«at quotidian ugues, about 3 per cent, tertians, and tlie rest quartan ague, remittent 
fever, and enterieJeeeT." ' 

Dr. Morehead says : 

It has been generallj slated by Bjstematio nrlters, that of the three leading forma, 
llie tertian is the most frequent, then tlte quotidian, and lastly the quartau. 

Tlie statement relative to the quartan type will be generally accepted. Of 243 
eases of iutemiltent fever in liatlves of different osaCes in Bombay, selected for the 
purpose of olluicol instruction, there was not a single instance of the quartan form. 
Of 1,344 cases ot intermittent fever treated during the period of my service in the Euro- 
pean General Hospital, the quartans, if auy, wers very few in number. 

TItat turtiaos are more commoii than quotidians i* not conlirmed liy my experienoe, 
and is opposed to that of observers in India jjenerally. Of the 248 olinical cases, 211 
were quotidiaiii' and 27 tertians, and ot 5 the type baa not been recorded. . . . 

Qnotidiaiu will be found to prevail most generally at those seasons of the year when 
the generation ot malaria Is supposed to be actively going ou ; and they may probably 
be viewed as affording evidence of the recent action of the morbific cause. It is the 
type which the disease for the most partaasuraes in first attacks. Tertians, onthenther 
hand, usually occur in individuals who have suffered on previous occasions, and in 
whom the fresh ntta«k is often traceable to ordinsjy and recently applied exciting 
causes, as tiudden alterations of temperature, atmospheric moisture, fatigue, debauch, 
etc. The occurrence of this type may generally be regarded, not as tlie evldrnce of 
the reoent lutrodoclinn of malaria into the system, but as that of a jire-e listing, abid- 
ing inHnenee, some time dormant, now re-evcited iuto action by an ordinary cause.' 

Boudin ' would attribute the difference in the type of the malarial 
fevers entirely to difference in intensity of the morbific agent, and points 
to the fact that qiiartana are most common near the northern limit of 
prevalence ; that tertians are the prevailing type in temperate latitudea, 
and that as we approach the equator the type more nearly approaches the 
continued form, the fevers in the tropics being' quotidian, remittent, or 
continued. 

Cohn opposes tins view, and ascribes the difference in type mainly to 
the difference in temperature and to the date of " intoxication." He says : 

We oannot admit that there is a correlation between the intensity of intoxication 
and the type of the morbid phenomena, this approaehing the continued form oooording 
aa the degree of intoxication is greater, while with a Gmaller dose the intoxication pro- 
duoes morbiil aocideiits more distant, more intermittent We shall see, on tbeooutrary, 
that in hot countries the most continued forms generally manifest themselves before 
the emMUtions from the soil have reached their maximum of intensity. On the other 
hand, they are most commoti among the new-comers, while the tertian, quartan, "mp- 
tiaawt," ftnd others stiil more rare are found in individuals previously attacked aad 
profoundly iutoxioated. 

It is then far less the intensity of action of the miasm than these two inllueaccB ot a 
different order ~ temperature and date of intoxication— which controls the type, be It 
continued or iutnrmiitenl. 

The influence of temperature is shown first by the geographical distribution of the 
different forma, which are tlie more continued as we observe them nearer the equator, 
9 intermittent as we observe them near their northern limit. This is - *-' 
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lae more iniermitieni as we ooserve tnem near ineir norinern limit lois in a iwit . 

tls established by observations collected in all parts of the world. Thus in the ^^^ 

' Payrer, op. cit.. p. GO, ^^^| 

' Researches on Disease in India, p. IT. ^^^^| 

' Traits dva Bcvrea intermitleutea. Paris, 1842. ^^^H 
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tenlre ot Europe the tertian type is the moat frequent. Grii'slnRer hae seen at TBbin- 
g»n S4U Irrtiuus to 123 quotidinnH, and niosi of tlie Germaa obsfrvurs liavH noted uibI- 
oijODS proportions. In thuse rMgiuiis the Htt«nipt has been m»de to sliow that the tertian 
is tbu fundaiaental type, the IJrat rhythm of iutoMnitteut fever. Aa we go southward 
we observe nut only the augraentaUon of the qootidiaiis, but al«o of the rtunittents. 
. . . Tlili trail«ltiou is esperially marked in Algeria, wLvre the remiltent types ur 
more frequent, at the same time that among the periodic fevers the type— quotidian — 
in trbicb the attacha are tbe nearest together is tlie predominant form. Finally, in 
the tropics the intermlttents of all typei, even the quotidians, are lelatirely rve as 
compared with continued types. 

Taiilo No. III. will complete the demonstration of this distribution ot fevers accord- 
ing to their type. In it are brought togetlier tlie statiHtivB from llireu very different 
latitudes, and the law of geographical dUtribulion is admirably shawii. 





Total 


Rtmittent, QnoHrlUn. 




7.8 
0.5 


I[r.^r>l-I. 




3,135 
4,848 
5,617 


38 
13 63 

91 1 7 


43 
24 


8 















The influence ot heat upon the typf i.i shown, in the seoond place, by the intimate 
relation of tho TaciouH forma with the Eeoaima In Bonie we only encounter, in the 
moat absol cite manner, remittents and continued forms during the hotteet season-^ dur- 
ing tliu month of July and the llrat half of August — when they alone constitute almost 
the entire epidemic. The quotidians, and then the tertians, do not become frequent 
nnUl the end ot August, equalling then only the number of remitlenla, which disappear 
during the month of September and leave the periodic types to occupy the ground. 
Among these the Insl to appear Is the quartan type, which is extremely rare before the 
end of September, becomes more common in October, and iometimes equals in Novem- 
ber the other types, wblcli are less compatible with the lower temperature. . . . 

It remains for us to study the inUueace of the date of infection of the penwn at- 
tacked iijvn the type of the febrile manifestation. This question setins to aa one of 
extreme importance. It Is. from neglecting to t'onsidor it that no explanation has 
heretofore been given of the fact that, in the same surroundings, certain indivtdualt 
are attaoked with periodic fevers and others with continued fevers, and why in differ- 
ent localities one type predominates rather than another; a fact which baa caused 
eminent oliuiclans~Trous»eau for example— to suppoe^e that there may be special cen- 
tres iViij/en) for each of tliese types. 

We can formulate at the outset the following propositions : In gem-ral, the more an 
individual is poisoned by malaria and subject consequently to relajwes, ihf greater 
will be the predlgposition to tne types having paroxysms at prolonged Intervalji. On 
the contrary, the greater his previous immunity the greater will be the tendency U^ j 
tvpes having a brief intermission and lo the continued form. ThuB in our artnj ar 
Borne, those who had recently arrived were attacked with continued, remittent, oi 
qnotidjan fever, while the old soldiers were attacked with tertian or quartan ferera. 

We beg the reader not to suppose Uiat we claim that there is an absolute and syt- 
tematic succession in these different manifestations of malarial poisoning. We ma oon - 
stantly the different types succeed each other in the same subject wllbont the I«aM ap- 
pearance of conformity to the law we have formulated— thua the quotidian may rejdace 
the tertian : hot nevertheless, our proposition is in a general way perfectly true, al- 
though it only l>ecoiDes evident, by the comparison of a considerable number of casea 

' Annual Reporla of the General Hospital of Vienna for tbe years 1855-63 (Griet- 
inger). 

'Finot 
I'anne 1643 

' Martin 
yeats (The 



; Cempte rendn dn service mfdical de I'hopltal militaire de Blidah, pendant 
i (Becueil des mem. de m^d. militaire. L Ivi.). 

: Statistics ot the General Hospital of the Preaidenoy of Bengal (or twel" 
e Influence of Tropical Climate, p. 55). 
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belonging to different nsteguries. In Rome we wt^re nbte tti ifowpore tlii! ciuos among 
llie FtelJOh soldiBra, among whom the eiposrira wua uompnralivel/ reounl, daliug Irom n 
tr» monlliH to a lew yean, with tliwe among the adult vivil pupulaliou exposad (torn 
birlh. The records oi oar mititKrv UoBpitsIs show that our Boldii^ra afforded about tlm 
NiDe nainb«T at terliuiB as o( quotidians, when>is there were t«n times aa man^v tertians 
u quolidJMls among the adult natives admitted to the clril hoapital ot San Spirito, ' 

The relative proportion of the different types of iotermitteut fever incur 
armies during the Iat« war ia given in the following table : ' 





Wlute Troops. 


Colored TrcnpiL 




c™.. 


Pec uent. 


CUBK 1 FHMIlt. 




447,258 
375,170 
41,223 


51.77 
43.44 

4.78 


63,992 
51,045 
3,92! 


53.79 




42.91 


Quartan 


3.29 



The following table ' represents the total number of caaea of intermittent 
fever in the iirmy of the United States for eighteen years prior to the civil 
war (from 1840 to 1859, excluding the two years of the Mexican war — 
1847-48) : 



Quotidian intermitteut 
Tertian intermittent . . 
Quartan intermittent. . 



51,623 
41,857 
1,757 



P Simple Istermittekt Fever. 

In simple interiuitt«nt fever a well-defined febrile paroxysm, usually 
inhered in by a chill and terminating in perspiration, occurs at definite in- 
tervals. During the intennuaion between two such paroxysms the patient 
remains free from fever and is commonly able to pursue his ordinary occu- 
pation, especially when the fever is of the teitiiin or quartan type. There 
i* often, however, during the period of apyresia a certain degree ot debility, 
and in some ca-ses more or leiis gastric disturbnjice, loss of appetite, and 
irregularity of the bowels. The patient may complain of feeling tired, his 
etrength is exhausted by alight exertion, he is irritable and nervoiw, has 
03caaional attacks of fnuital headache, pains in his limbs, etc. All of these 
Mymptoma are more miirked in the apyretio stage of a primary attack, which, 
jia we have just seen, is commonly of the quotidian type. The period of 
pyrexia is more prolonged in this type, and the intermisaion may be bo 
brief that tlie fever approaches the remittent in character. In this case 
there in no time during the twenty-four hours when the patient feels eu- 

' Colin, op. cit,, pp 13.T-14r>. 
' From the first mcdifiil vnli 
of the nebellion. 

• From Woodward's Camp Diaeoaea, Philadelphia, I8'18, p. 163. 



B o! the Hedietl ud Snrgicuil History of tlio Wir 



142 MALARIA AND MALARIAL DISEASES. 

tirely weU. His aecretiona generally are disortlered, the tongue poat«il, 
the urine scnnty and high-colored, the pulse fiequeiit, and the nervous 
Bymptoms more or less distressing. On the other hand, intertuissions 
in the more prolonged types, and especially in relnpses oceurring long 
after the primary nxpoBiire and due to secondary causes, are periods of 
comparative health and strength. 

DiAQNoaia.^The dividing line between quotidiftu intermittent and re- 
mittent fever is not sharply drawn, and one form frequently paSBes into the 
other, When there is a period of complete apyrexia, however brief, 
the case should be diagnosed as intermittent In remittent fever, on the 
other hand, there is merely an abatement of the febrile movement dui^ 
ing the reniixsion, and this is often found to be less in amount, as sbowu 
by the clinical thermometer, than the greatly improved feelings of the pa- 
tient, his pulse, and the sensation given upon applying the hand to the 
surface of his body would indicate. 

It is not unuflual for csaes of fever, reraitlent at tlieir commencement, to becoms in- 
termitMnt before tlieir cloBe, or f or cawB thai liave been iutermitlpiit at the outset to pBll 
iu(o the remittt>ut form in their wItaikvI etigea. Inatauces ore aiso not unfrequently 
■net witli wliieh seem t» occupy an intermediate poEitfon, vbich by some troald be 
ulosBed oa intermittenla, by otliurn ta lamitCvuts —oases lii whioh there is an inttimiii- 
sion of the pyreiift, hut in wliioU tlie tongiie continnes cnaled, ths secrttions more or 
leBs derouged, and the succeediug paroxysm oomes on grodiiallj- without t'lgiir.' 

Intermittent fever from septic poisoning and the hectic fever of phthi- 
sis are to be distinguished from malarial intermittent by the fact that the 
parosysms are less regular as to the time of their recurrence, and not so 
well defined and abrupt iu their commencement and tei'mination. Indeed, 
the fever is rather remittent than intermittent in character. Moreover, in 
hectic fever we have the physical signs of the local disease in the lungs to 
which the fever is due, the night-aweats, the frequent pulse, the bright eye 
and clear complexion. The differential diagnosis, therefore, is not difficult. 
The rigors and fever of septic poisoning from absorption of poisonous 
products formed in the uterus, in pus-cavities or in sinuses, as a result of 
putrefactive decomposition, may also be traced to local iesionn, and the 
febrile phenomena do not usually present a definitely periodic character. 

PaoosoHCB, — It may be questioned whether simple intermittent fever is 
ever dii'ectly fatal, notwithstanding the fact that a certain number of 
deaths are recorded under this heading in our mortality statistics from va- 
rious sources (see page 88). Indirectly, however, intermittent fever — or at 
least the nudariiJ poison to which the intermittent phenomena are directly 
or remotely due— is responsible for a large number of deatJis which appear 
under other headings. Many of the deaths from chronic visceml disease, 
from "dropsy," from dysentery, and from chronic dlaiThoeo, occur among 
the victims of chroinc malarial poisoning. Whether an oi^anic lesion of 
the heart, Uver, or kidneys be a result of protracted intermittent fever or 
a complication quite independent of the malarial disease, there can be no 
question as to the unfavorable influence of the intermittent attacks upon 
such organic troubles. 

Intermittent fever, also, by reducing the globular richnesa of the blood 
and impairiug the vital resistance of the nervous system, renders its vic- 
tims especially liable to attacks of the specific febrile diseases, and no doubt 
adds to the mortoUty directly due to these dis 
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"The mortality, shown by the pnbliflhed etatietica, in the United States 
rmy for eighteen years Ijeforo the lat« war (1840 to 1859, esdudiug 
1847^8, the two years of the Hesican War) was ^3 out of a total of 98,237 
cases, being one death to every 2,!)76 cases. 

During the first year of the civil war the recorded mortality was nearly 
three times greater tlmn this CWoodward '). The moi-tiility during tlie en- 
tire war 18 given on page 83. 

The number of cases of intermittent fever and the mortality reported, 
in that portion of the Army of the United States stationed in the territory 
indicated, during the four years from 1870 to 1874, is given below in tab- 
ular form.' 



From Jane 30, 1870, to July 1, 1874. 


No. of 


No. otouci.. 


BaMa. 




31 
26 

15 
20 


4,914 
6,771 
3,284 
4,146 






9 




i 











We learn from this table that the mortality from intermittent fever 
among troops statione<i in the northern portions of the United States is 
II U ; and that it is only in the Southern States that a deatli occasionally oc- 
curs, probably from congestive intermittent.' 

With reference to the mortahty ia India we quote from the valuable 
work of Moreheod : 

The mnrtalitj in India resullins; directly frnm simple intermittent fever is not 
;re>t ; Iml it is not acuiirat^ly knunii nor can it be ilrtetmitied 1i/ ordinar; hospital 
returns. During tn^ service in llm Earopoan Hospital, tlie returns sliow n mortalitj of 
1,83 per cent from intermittent fever. But the pompiinated casfc are also Included ; 
and from the greater nnmlMir of deaths iiaving taken place in December, Febrnary, 
Marcti, and April, it is evident that the futal result muat Lave ariseu from Uie sequelie 
of the disease. 

Though the immediate rink to life from a paroxysm of intermitteut fever is slight, 
atill the mortality to which the disease indirectly leads is very great, though Dot ex- 
presaed in statistical tables 08 at present framed. 

Continued exposure to malaria or frequent reaurrences of intermittent fever engen- 
der, as ia well known, a cachoctio atale of the syalem, in which the nutritive proceia«B 
of the tissues and of the blood are defective and perverted, and iu which splenic, he- 



1975. 

' Embracing the States of Maine, New Hampshire, Vermont, MoMachnselta. Rhode 
Isl&nd, Connecticut, New York, New Jersey, rtmnsylvania. Delaware, Marylund, Vii^ 
ginia, West Virginia, Ohio, Indiana, Michigan, and Wisconsin. 

< Embracing the Slates ot North Carolina. South Carolina, Qeorgia, Florida, Ala- 
bama, Kentucky, Tennessee, Louisiana, Arkansas, and Mississippi. 

•The Stale of Texas ond Fort Hill, Indian Territory. 

• Embraoln;; the Stales of HlHRourl. KanBOS, and Illinois, the Terrtlorlea of Colorado 
and New Mexico, and Fnrt Qibson and Camp Supply. Indian Territory. 

' Unfortunately the different types are not nlveii separately in the published report 
from which these 'data have been obtained. This Is to be regretted, not so much with 
reference lo this question of mortality, for there is but liltle donbt na regards this, bat 
because we are unable to stndy the Influence ot lalllude— temperature— upon the type 
rf the febrile manlfestatloni, and thna test the acouraoy of the views of VL Colio. 
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lentlj term- I 



pntie, nnd other loonl oongeitions tend lo ocpur. This crwhoKift not infr(«iuentlj U 
inales in ilunlli by uxhaufilion. But it ia mil in tliis manner tlint thH in<lirect mnrtalitjr 
from iiilermlttiJiil ferer cliieliy arlaes. It takes place bccaiisa tlie cuchpxia r-aased by 
the fever is > 8tsl« in irhieh the Bjatum bepomea very predinpowd to local inflkminBtioa 
or congeetjon under thu iiiflueuce of external cold. The etruetnre most linble to be 
thus nYeolbd ia the mucous lining of the intiiRtlnal ennui ; and the diseiiaea induced 
are olaased, in CIiu hospital returns, under the heads diarrhtea and dysenler?. There 
can l<e J10 <)neBtioii that mnch of the mortality attributed in India to " liowel cum' 
IilniutB " is, though indirectly, jet fairly chnrgpsble to the acconnt of the malariont fe- 
van. Tlie principal season of malarious fever, excited by the direct action of maiarii, 
and consequently the chief season during; irhich this delerloration of the system oooun, 
may, in general terms, be said to range from June to tlie end of Novembt^r. Ihem fol- 
low December, January, February, and March, n-ilh their lower abBolul« temperature, 
their greater range, their frequent chilling vlnds; and it is in these monthB that the 
asthenic constitution is liable to suffer from dysentery and dinrrhcea. ' 

Symptoms and Course of the Dr8E.\fiE. — /Vorfi-oma^ filagp. — First attacks 
of intermittent ferer are not infrequently preceded by Hymptoma of dis- 
turbed health, which vary greatly in intenaity under different circum- 
stances, being Bometimes so slight as scarcely to attract notice, and again 
giving decided warning that some potent disturbing agent has Iwen intro- 
duced into the system. Those ivLo are subject to repeated otlacks of 
" ague " may also be conscious of a threatening attack, an<l nothing is 
more common than to hear them say, " I fear I am going to have a chilL" 
The prodi-omal stage may be inaugurated almost immediately after expos- 
ure, and may not culminate in a characteristic febrile paroxysm for several 
days, often a week or more. Tlie sjTnptoms relate mainly to the nervous 
and digestive systems. There ia often frontal headache aud pain in the 
back and limbs, occasional chilly sensations, and a disposition to stretch 
and yawn; the appetite is capricious or entirely deficient, the tongue 
coated, and the bowels are apt to be constipated, although tlicre may be 
diarrhoea. lu other cases these symptems are more pronounced, there is 
marked debility, severe headache, disturbed sleep, copious perspiration, or 
a hot, dry skin, a foul breath and coated tongue, nausea aud gastHc dis- 
tress, a pallid and sometimes icteric complexion, tenderness on pressure 
over tlie spleen, scanty and high-colored tirine, etc. 

These symptoms, occurring within a few days after exposure in an in- 
tensely malarious locality, would indicate to an experienced practitioner , 
that an attack of malarial fever was threatened, but would not furnish thee 
basis for a prognosis as to the type or severity of the impending attack. 
Tfae Administration of n few fuU doses of quinine will often cause all oC 
these premonitory symptoms to disappear, and the approaching paroxysnx 
may thus be nipped in the bud. 

The prodromal symptoms mentioned may gradually assume a remittent 
or intermittent form, or a riolent rigor followed by high fever and per- 
spiration may announce in a de^nite manner the nature of the disrase- 
In many instances a pronounced paroxysm of this nature is tlie lirsfc 
manifestation of malarial poisoning, with the exception, perhaps, of sligUfe 
chilly sensations and a disposition to stretch aud yawn for an hour or twC» 
before the occun-enee of the clnlL 

The Parorysm in simple intermittent fever consists of three stages*, 
which pass insensibly one into the other, viz., Ihe cold Klage, Ihe hot ttoff^wpi 
and the nweating ttage. The duration of the entire paroxysm depends (o ^ 
considerable extent upon the type of the febrile manifestations, beintf 
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loDgeflt in the tj^je — quotidian — having the Bhortest perio^l of nj^exis, 
and aborteat in the type having tlie most prolonged intermiivtion. 

Fayrer nays : " The average duration of the tit is anid to be about 
sixteen hours in the quotidian, ten in the tertian, and six in the quartan, 
but these are subject to so much variation that the exact types are ex- 
ceptional" ' 

It is generally stated that the paroKysm is most apt to occur in the 
morning m the quotidian type, about noon in the tertian, and in the after- 
noon in the quartaTi. Dr. George B. Wood says r 

It 1b r remHrkable titcl (hat the paronysms salciom occur during Ihe night. Perhaps 
p iti»y insome \tay oppose a reBistaiioe tn tlitir attack. The tiiIb is not uniffaraally, 
generaUy true. In tlie vast niajoritj of caws the time of attiick is betni'i'n eight 
In the moruing and ei^lit in the eveniitg ; and it is worthy of obBerTatiou that iu the 
anticipating aad retarding cases, nhen the rnccdiiig or odranoing paroKysu reacliea 
the period of darlcneaa, it is apt eitiier to be arresMd in itd course or to leap over the 
night, backward into the ertiiing or forward into tlie morning. Thas the paroxysm 
of an anticipating tertian, occurring flrst at noon and recurring fluccpssively at the 
hoort of ten, eight, and six. will, aflur attaining the Inst-mentioued hour, either oon- 
Unae to reonr at the uune or will return next time at abont six or eight in the evening 
preceding the regular period. A retarding tertian, on the contrary, after reaohing the 
"nflnea of ni^ht, makes ila next attack iu tlie morning euhsequeut to the regular day 
felarn(FordycB).' 



eonfli 



Dr. Wood admits the general rule that the paroxysms of quotidians 

st frequently occur in the morning, tertians in the middle of the day, 
and quartans in the afternoon, but says there are many esoeptions to thij 
rule. Thus either the quotidian or tertian may occur in the afternoon. 
The paroxysm of a quartan, Jiowever, very rai*ely occurs iu the morning. 
"Another result of obser\-ation is that the longer tlie duration of th^ 
disease the later in the day are iisually the returns. Hence, in old cases 
of intermittent* the paroxysms should occur in the afternoon " (Wood). 

The observations of Dr. Geddes, as reported by "Waring, do not accord 
with the rule above given so far as the quotidians and tertians are con- 
cerned. He found that the maximum number of attacks in the quotidian 
type occurred between 2 p.m. and i p.m., and in the tertian type between 
A.M. and 11 A.M. (Fayrer). 

Morehead also has noted the hour of attack in 15S out of 2-13 cases in 
India, of which 211 were quotidian, 27 tertian, and none qnartan. Tliis 
was between 6 a,m. and 2 p.m. in Tl, and after 2 p.m. in 81. Tlie fact that 
^hile a large majority of the cases ivere quotidian, a majority of the attacks 
did not occur until after two o'clock in the afternoon, is opposed to the 
statement of systematic writers, but, as pointed out by Morehead, may be 
accounted for by the retarding effect of antiperiodica, wliich were ad- 
Qunistered promptly and doubtless iu full doses.' 

Tliis question of the hour of predilection of the attack in the various 
types of intermittent fever is an important and intereslhig one ; for as 
Maillot has justly said, " if we could determine the conditions in virtue of 
which tlie paroxysms occur in greater number at a given hour rather than 
at any other, we would have made a great step in the direction of the dis- 
coven^ of the law of intermitteuce." 

The following tables, which we copy from the work of Colin, frequently 
referred to in the present volume, give the results of extended observa- 



Op. oit., p. BB. 'Practice of Medicine, vfll. !,, p. 258. 'Oj. eft, p. 90. 
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tions, with referenco to tbia point, made in Algeria bj MM. JMoillol, 
Finot, aud Durand : 



Atlachf carh H 


»r 


/ro. 


r. Midnight to AToon 








I 1 3. 3 
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7 
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10 1 11 
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Observations of MaUlot . . 
ObservfttionsofFinot. ... 
Obsei-vations of Dunind . . 
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96 
76 
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These tables show that 1,430 attacks occurred between the hours of 6 
r.M. and 6 a.m., aud that nearly four times as many attacks (5,296) oc- 
curred between the hours of 6 a.m. and 6 p.m. 

The number of attacks during the moming hours, 6 a st. to 12 «., was 
3,474, which ia about twice aa large a number as occurred in tlie afternoon, 
from 12 M. to 6 p.m.. viz., 1,820. ' 

The statement made by Wood and others, that in the tertian type tb* 
attacks commonly occur in the afternoon, ia not opposed by those obaerva- 
tioLis which, no doubt, relate mainly to the quotidian tj-pe, which in the 
latitude of Algeria is by far the raoat frequent. 

Cold Stage. — The cold stage of an intennitt-ent fever is commonly 
ushered in by a feeling of general discomfort and diBposition to yawn and 
stretch the limbs ; the patient complains of feeling dizzj', or hia head aches, 
or he may be simply sleepy and indisposed to exertion ; often he has pains 
in the limbs and back, and at the outset alight chilly sensations along the 
spine and extending over the surface of the body. The chill may amount 
to nothing more than this, aud may quickly give place to the hot etage, 
which, indeed, has already commenced so far aa an actual rise of tempera- 
ture is concerned. But very commonly the rigor ia more pronounced and 
is attended with chattering of the t*eth, convulsive shuddering of the 
body, a pallid appearance of the surface, a pinched nose, livid or pallid 
lips, and sunken eyes ; the extremities are cold and shrivelled in nppeai^ 
ance, and the blue color of the nails indicates the sluggish arterial circula- 
tion, which ia further shown by the small and rapid pulse or by a feeUe 
and irregular oction of the heart The skin often presents the rough ap- 
pearance knowu popularly as " goose-flesh," and the surface of the body . 
feels cool to the touch and is deficient in sensibihty. The respiration is com* 
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I I&odIj somewhRt accelerated rdcI sig'ljin^ in chni'ncter, and the patient mHV 
mplaiii of a feeling of conetrictiou ucroBS the cbeet. There may also be epi- 
gHstric distrcaa attended with nausea and vomiting or attempts to vomit. 
The patient frequently feels faint and has palpitation of the henrt. The 
eyea are dull and the pupils dilated. There is apt to be thirst, althouRb 
the toDgue is moist and pale. The uriiiary secretion is copious and the 
urine commonly limpid and light-colored. 

The congestion of internal organs which results from this determination 
of the blood from the siu'face to tlie interior of the body is shown by the 
symptoms already mentioned — drowsiness, headache, etc., from congestion 
of the brain ; retehing and bilious vomiting from congestion of the stomach 
and hver; pnecordial oppression and hurried respiration from an over- 
tiordened heart and congestion of the lungs. The raucous membrane of 
the intestine may also be unduly congested, and as a result there may be 
copious intestinal discharges. 

The duration of the cold stage may vary from a few minutes to several 
hours. On the average it may be stated at about an hour (Wood\ 

Dr. Impcj (qnoled bj Waring) foand t}iat the iveroge duration of the cold ttufe in 
lOfi cum was oiik hour and tw«iitj-flvB miiiiiles. ... In three cases thore was nij 
cold stage at all, in two it lasted Iku miiiutss, in three not more than fifteen miuules. 
•ad in ninu sboul lialf an hour. The longeKt duration of t)ie cold stage wbh nine hours, ' 
According to Aitken, the duralion of the cold stage is from a few minutes to Rve or 
■^v hcmm. and in general, if the cistt be severe, the shorter the cold etage thu longer 
LUe hot stage. . . . The rule is that the qaoliilian hm the shortest cold stage and thu 
longest hot stage : the tertian a longer cold stage and a shorter hot stage than the quo- 
licli«i; while thu quartan has the longest cold stage and the Ghortent hot stage of all 
(*»« earieties.* 

While the temperature of the surface is sensibly cooler during the 
■^Kor. and the eitremities may even feel cold to the touch, the tempera- 
'^'AW of the body, as shown by a thermometer under the tongue or in tlie 
Axilla, commences to rise even before the patient is conscious of the ap- 
P>tjaching parosysm. Thus Ringer has noted a rise in temperature from 
toir^.five to ninety minutes in advance of the chill, and a continued risp 
during the whole of the cold stage,' 

The fact that the temperature of the interior of the body is above the 
formal during the cold stage ia also verified by Hertz, by Cohu, and by 
■ttyrer. The last-nomed author says: "The temperature begins to rise 
^fore the chilly sensation comes on, and attains its maximima, which may 
Do from lOS" to 106", toward the end of the hot stage." 

Sot SifljR.— The cold stage passes gradually into tlie liot as the circu- 
■*tion becomes re-established in the periphery of the body. The tremor* 
*od chattering of the teeth give place to occasional chilly sensations and 
* feeling of agreeable warmth. The blanched surface resumes its natural 
<^lor ; the livid lips and finger-nails become red ; and soon the face be- 
'^mes flushed and the eyes congested. The extremities no longer feel cold 
*o the touch, and after a time the whole stirtace of the body feels hot and 
'hry. The pulse is frequent, full, and hard, the carotids tlirob, the mouth 
•ttid lips become ilry and hot, and the patient complains of uuquencliable 
*l4irst. The nervous pains and priecordial uneasiness are relieved, and the 
'^piration becomes rapid and noisy, instead of being oppressed and sigh- 
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ing as in the cold atape. The biiniiiiff heat of tlie snrfHce, mtTi-eased head- 
ache, and general feeling of diBcomfoi-t cnuse the pntieot to be Testless 
and excited, and he may beirome deliriuua. The urinniy seci-etion be- 
comes diniinialied and the email amount of uriue voided is of high Bpeciiic 
gntHj and dark-colored. 

The intensity of the symptoms — excited circulation, headache, heat of 
surface, restlessness, dehrium — is greater in the quotidian than iii the ter- 
tian type, and in young and ful!-l>looded persons suffering a fii-st attack 
than in the cachectic victims of chronic laahirial poiKoning. 

An erythematoua or petechial eruption occasionally appears and dis- 
appears with the fever (Wood). 

The duration of the hot stage varies greatly with the type of the fever, 
and also in cases of the same type. It may last but an hotu- or two, or nri\' 
be extended to twelve or sixteen houi-H in the quotidian type ; or, as already 
stated, the paroxysm may be so prolonged that a quotidian intermittent is 
changed into the remittent form. 

Su-ealing Stage. — The stage of pyrexia terminates in a more or less pro- 
fuse perspiration, during which the temperature rapidly falls to the normal, 
the headache, thirst, and general discomfort are relieved, and the patient 
often falls into a quiet sleep. Perspiration commonly appears first apoii 
the face and breast, and later the entire surface of the body becomes be- 
dewed with moisture, which in many cases flows in streams and saturateH 
the bedclothes. During tliis stage the urinary secretion again becomes 
abundant ; it is of high specific gravity, and deposits a brick-dust sedi- 
ment of amtes upon cooling. 

The three stages of a paroxysm of intermittent fever do not bear any 
necessai^ relation to each other. That is to say, the hot stage cannot be 
considered as a simple reaction after the rigor, and the sweating stege as 
a necessaiy sequence of the febrile movement. This is shown by the fact 
that the cold stage may be entirely suppressed, or that a very severe and 
protracted rigor may be followed by a brief hot stage ; ap;ain, the sweating 
stage may be wanting, the fever gi'adually subsiding witiiout perspiration, 
and it is alleged that in esceptioual cases the whole paroxysm has con- 
sisted of a sweating stage onl}'. 

The form of maJarial fever known in malarial regions in this countrj' as 
"dumb ague" receives this name to distinguish it from the common fonu 
known as " shaking ague," fi-om the fact tiiat the rigor is absent It is 
eq>ecially common among the permanent resiilente of malarious regions. 

In young children tlie cold and sweating stages of intermittent are not 
so well marked. Bigot's do not occur, but the commencement of a paroxysm 
is often marked by cooluess of the surface, hridity of the lips and nails, and 
not infrequently by a disposition to sleep. The respiration is shallow and 
frequent, the pulse small and extremely rapid. At the commencement of 
the hot stage convulsions sometimes occur. The quotidian type is by far 
the most frequent in young children, and the intermiBsions are oft«n not 
well marked, the child remaining fretful or disposed to take an unnatural 
amount of sleep and dechning food. 

Special Svmptohs, — The Ivngue is more heavily coated in the quotidian 
type and in sthenic coses than in asthenic constitutions and in the tertian 
or quartan types ; indeed, it frequently happens in these that the tongue is 
nearly clean during the paroxysm as well as during the intermisdou 
(Morehead). 

The tongue in this and in other forms of malarial fever presents cer- 
tain characters which have been claimed by Dr. Oabom, of Oreenabi 
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Ala. — wba drat called attentioa to the mibject — to be patliogfuomonic. 
The following ia bU account of the appearance referred to ; 

. Tbe Bi<l«B OT edges of the Wngue are flattened, pinkiBli, atiil trnversed by Hlmrp lines, 
I (reating tlie ImprHiiaion to the eye of the obiieTTer that the patis am oreiiiilalifd, strl- 
t UhiI, corrugated, puckered, or critnplvd — either term liaving a shade of appropriale- 
P Mas —hut which upou close inspection will be found situutnd iu llie eubstnuoe of thv 
I tougue, Ivaviiig the uugoub mi-mbrane fvhn aud smootli to both sight aud luuah.' 

Thia appearance of the tongue in remittent fever ia referred to by Dr. 
I Biruch, of New York City, aa followa : 

The tongue presents a characleriBtic sppearauoe. It ia rapidly overcast bj a moto 

r Ipss dingy coating, enmelimea brown, but more oommoul/ leadeu-liued. It« chief 

'al^aracl^riBlic, however, ia the rounding of the edgeu, and their being marked by alter- 

f bite ridges and depressions, which are soluetimes irregolar, giving the appearance of 

I teekering. white to the touch the edgeti are siuootfa.' 

Profeaaor Bsmisa, of New Orleaua, in reply to & letter from the writer 
I wildng information upon this subject, aiya : 

While differing wimewhat from Dr. Oshorn in the deicription of the " malarial 
tongue." I freely accord him the credit of first calling the attention of the profesBion to 
]t • ■ . 1 do. liowever, teach BtudentH to looli for a tongue enlarged, marlced on 
its edges by the tt>elh, and presenting a dull whito or slightly bluish-white tinge ou 
the dontun,- aa indicating the presence of malarial poiaou.' 

TTie fifteen, in common with oilier viscera, becomes engoi^ed during 

[tbe rigor of an intermittent paroxysm ; and, either because of its peculiar 
fUructure, or because it is specially implicated through its nervoua supply, 
(u: otherwiati, the congeation of this organ ia more decided and constant 

n in the case of the other viscera. 

Ah a reeult of repeated attacks, or even in chronic malarial cachcxiji 
without intermittent fever, the spleen may become enormously enlarged. 
In place of its usual weight of six or aeven ounces it has been found to 
weigh eighteen or twenty pounds, and even more than thia. 

It is well known that the bulk of tbe spleen varies considerably in health 
in different individuals, aud iu the same individual at difierent tiniea. 
Thus it ia said that it commonly enlarges after a meal, toward the end 
'•f the jnuoeas of digestion. The normal spleen is hidden behind the left 
!]imer ribs, but during a paroxysm of intermittent its lower margin extends 
llownward and may be felt below the riba. Upon pressure in thia locality 
tbe patient comphuns of some tenderuesa. In protracted cases of malarial 
fever, the organ often occupiea tlie whole of the left aide of the abdomen, 
fbrnning the " ague cake " ao well known in nialnrious regions. 

The capsule of the spleen being more yielding in children and young 
persona, the enlargement dimng a paroxysm of intermittent is more notice- 
able than in persona of matiue age. The ewelling may commence duiing 
the prodromal atage, and altaiua its maximum during the cold and hot 
stages, receding again dming the sweating stage and the period of apyrexia 
(Hertz). Enlargement of the spleeo, of a more permanent character, re- 
sults not only from repeated attacks of intermittent but also from chronic 
m^lur**' poisoning imattended with febrile manifestationa Thia fact has 

N. Orl M. & S. J., July, 1870, p. 638. 

The Medical Record, New York, Jan. 6, 1B84, p. 3. 

Letter dated Feb. IS, 1884. 
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led some autbora to look upon tlie apIeDin enlargement not as a result, but 
as a primary effect of malaiiftl toxajmia ; aud tliia organ bas been cou- 
eidered the depot or receptacle iu wbich malaria lurks during the intervals 
between the periodic febrile attacks. The splenic tumor, when of consider- 
able size, often falls to the lower part of the cavity of the abdomen, and in 
consequence of the elongation of the suspensoi'y ligament, the organ is 
freely movable by external manipulation. 

The view that the spleen ia in any way related to tlie development of 
intermitteut fever is opposed by the fact that after its remoi-al from the 
body the febrile paroxysms may continue to occitr ; and by tlie statements 
of eevei'al authors to the effect tltat malarial fever, even of a fatal character, 
may occur n'ithout any enlargement of tlie spleen (?) (Jacquot, Saurier). 

A EiDgulor caBB laulm uarratod. In which » tntto recaived on uxten si rp wound of tlis 
wall of the abdommi on the left side, through which tha spleen eiicaped ; u it oould 
not be returned it had to be rumuvud. Tlie paKunt rncoverud from the opuratloo, aud 
had malarial ferer afterward, just llie Bamu as bxFore, although eTeDtually a poat- 
u showed uotlilng but the shrivelled rudiment o( the spleen leH.' 



Morehead speaks of enlargement of the spleen as a compliralion of in- 
termittent fever — " the most comuiou compUcation " — aud says that it does 
not usually occur in first attacks, uuless they have beeu badly managed, 
and several paroxysms have taken place. 

Vie urine, aa already stated, is inrTeised in amount during the cold 
stage. According to Parkes, it is most abundant at the termination of the 
cold, decreases slowly during the hot and rapidly during the sweating 
stage. The amount excreted does not seem to bear a direct I'elation to the 
amount of fluid ingested. The reaction is strongly acid from the increased 
amount of uiie acid present, and for this reason the urine may be quite 
irritating. Phosphoric acid is also present in slightly increased amount 
Kinger confirms Traube as to the increased amount of urea during the 
paroxysm, and in a careftd study of a ease of quotidian ague found that 
the increase commenced in advance of the rigor and before the ther- 
mometer showed any rise in temperature. The maximum increase was at 
the end of the cold stage or just at the commencement of the hot, and 
from this point the amount fell during the hot and sweating stages. The 
amount of urea, in five successive paroxysms, was found to bear a defisitd 
relation to the temperature. The total increase varied from two hundred 
to five hundred percent. Avariation of n single degree in the temperature 
was attended with a larger excretion of urea at high than at low tempera- 
tures. The amount of urea excreted was quite independent of the quan- 
tity of urinary water. The excretion of chloride of sodium was also lately 
increased (fire-told), and this too bore a certain relation to the tempera- 
ture, although not definite' as in the ease of the urea. 

A remarkable fact observed by Ringer was that when the daily return 
of the paroxysm was prevented by the administration of quinine, an in- 
creased excretion of urea and of sodium chloride still occurred at the hoar 
when the paroxysm was due. A dose of twenty grains of quinine ad- 
ministered at bedtime completely cured the patient so far as the subjective 
symptoms were concerned. On tlie following day he had no chill, no rise 
of temperature, and no perspiration, yet the excretion of urea, of chloride 
of sodivuu. and of water was increased as usual at the time of the daily 
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roxysm. The same thing occurred the following day, but the increase 

a less in anaoimt. The same fact has been observed by Redeuboeker. ' 

— 3 following table, which we copy from Fayrer's work,' gives the 

e specilio gravity and composition of the urine during the several 

s determined by M L"Heritier. The figures given ai-e the average 

1 from twelve cases ; 





Bti««. 




Hot. 


Cold. 


Sweating. 


Bpedfic gravity 


1017.330 
967.520 
32.480 
9.845 
0.G60 
21.975 


1020.304 
964.680 
35.320 
9.015 
0.980 
25.325 






961.845 














Salts and organic matter 


29.502 



The following analysis, made in a case of tertian ague, correspouda 
with that of Ringer as regards the excessive excretion of urea and of 
sodium chloride during the cold stage of the pai-osj-Bra, but also brings to 
hght an additional fact, viz., that the total amount of urine and of the 
several solid constituents is less for the twenty-four houi-s duiing which 
the paro^sm occurs than on the non-febrile day : 

A Oa»e of Tertian Ajfte, iritA Analgiia of Urine of tlui Fehrile aiul Non-frbnlt 

Dap*.* — O. J , aged thirty- llitae. vroa ailmitted into tliB Seamen's Hoapitil, undar 

Dr. Rtlfe, SI«y 2, 1875, Buffering from terUaii ague. He had hiid threu Btii prevl> 
001 to AdloUaiuD, tlie Orat beiug of a quoCidian type, beginning at 11 A.W. ; the 
tlllrd tertian, oomaiencing at 7.80 in the day. 

May Sd.— The attack bvgan at S.45 a.m.; the cold stage lasted three-quarters of au 
lionr, the hot stage one liour and thirty minuteB, sweating flvu hours. The highest 
tentpuriiure machad was daring the hot stage— 106° Fahr. Ordered mist, eipeclans, 
ud directions wers given to have the urine collected the next day from 4 a.u, to 4 A.H. 

Hay 4th-Bth (i«m-/ct&r»fe day), — The analysis ot the twenty-four hours' urine gave 
tlw fullowlag result : Quantity, 3,800 a. c; acidity, 2.1 gnu,; urea, G0.4gmi.; ohlorina. 
7,0 gno ; sulphuric acid, l.li grm.; phosphoric acid, 3.8 gnn. 

May Sth-(!tb {ff/irile day). — The attack commenced at 7.30 A.m., and the sweatiug 

^ t«riiiinated at 4.38 P.M. The analysts of the twenty-four hours' urine gave: 

intity, l.SBO O.C.; acidity. 1.01 gnn.; urea, 37.54 grm.; chlorine, 4.08 grm.; sul- 
Liirie acid, 1.8 grm.: phosphoric acid, 2.3 grui. 

The following table shows the hourly rate of excretion of the urinary subBtances 

'ing the febrile day : 



r 









t 


j 


grm. 
0.078 
0.16B 
0.016 
0.103 
0.071 
O.0S4 


ll 


Hrfow fit, 4-7,30 A.M 

Cold atage, 7.30-8,10 A.u 

Hotrtage, 8.10-10 A.M 


d«g». 

normal 
104.4 
105 
103.8 
103.6 
»8,6 


65 
IBS 

78 

eo 

69 
85 


4.88 
1.86 
1.08 
8.10 
1.19 


O.Vlfl 
0.936 
0,374 
0.144 
0.B07 
0.137 


«0T8 
0.10 
0.0U 




0.06 




0.M 
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. TUa urine vrns rollecUd b; Dr. Duncui, tlie HouEc PbysicUn, n-hn Tisit«(I tha 
pktient every quarter uf an hour during ttio progri'ss of llie fit, to watcli Ilie lenip«rft- 



e and make the patient pass ivRter M the praper time. The Btundard solutions 
. 'B prepamd by MesarB. Grfffin, of Covent Gardon. 
Mu; Ttli [iu>n-ff^lf duy). — Ordered fire-grain doses of quinina to be lAkea Ihiet 



times a day. Urine to be colluctod us usual- 
Hay Sth {f^rile ilayV — No altuck tliis day, owing, no doubt, to the affect ol 
quinine; nor did any treah attanks occur dtirinR liis stay in hospital, irblle taking 
qninine. Analysis of the nrina gave tiie following resulla ; Quantity, 2,SS0c.c.; 
acidity, 2.3 grm.; ureiti 40.9 grm.; chloiiue, IM grm. ; sulphurlo acid, l.T grm. \y) ; 
phOKphuric acid, 2.0 gnu. 

It is intereatiug to observe tbat the quantities passed on the non-febrile day, and 
on the febrile day in which the attack was oliecked by quinine, closely approximate: 
and the quantities passed on both days are in excess of those passed on the febrile day 
which b»d the regular attack. In the cold stage all the urinary couttituents, except 
phosphoric acid, were increased. The phosphoric acid throughout remained very 
constant, and varied ouiy fractionally in tbe different stages of the attaok. 

Temporary glycosuria during attacks of iuteiTaittent, fever haa beeu 
noted by several observers. In 1859 Biinlel reported that bo had found 
sugar in tlie urine of eighty out of eighty-sis cases of iutenuitteiit fever. 
It was especially observed in the urine of pregnant and suckhng women. 
As glycosuria has been observed by numerous authors to occur during 
pregnancy independently uf intermittent fever, it mtiy be questioned 
whether it depended upon malarial poisoning in alt of these coses. Many 
other poisons, and especially those which net upon the nervous system, 
have been shown to produce a temporary glycosuria, which also occurs iu 
other febrile diseases — e. g., scarlet fever.' 

Professor Vemeuil concludes lliat malnria frequeutly engenders glycosuria in one of 
liro forms —one contemporaneous with the Attack of fever and transient; the other 
more or less tardy in Its onset, iudepeudcnt of the paroxysm, and iu all cases perma- 

Dr. Calmetti' has recently recorded tlie transitory presence of Bugar 
in the urine of five patients out of forty-one cases of remittent and inter- 
mittent fever observed in a malarious locality in the vicinity of Tunia 
Fayrer also states that his experience confirms the occasional occurrence 
of glycosuria " witli or after malarial fever." 

That albumen should occasionally be found iu the urine of patients 
suffering from intermittent fever is to be expected, ns they have no exemp- 
tion from the organic lesions with which this symptom is commonly as- 
sociated. Indeed, patients with chronic Bright's disease, as with any other 
chronic trouble which undermines the general health, are especially sub- 
ject to malarial affections. But aside from this there is evidence that 
temporary albuminuria may occur during the intermittent paroxysm in 
cachectic indindnals, and it is esti-emely probable that the congestion of 
the kidneys, which occurs during tlie cold stage of ague, and the extra 
tax placed upon these organs during the entire paroxysm, may, when fre- 
quently repeated, give rise to the organic changes in their structure which 
constitute the disease referred to. 

Dr. Schoskouski, who examined the urine for albumen in one hun- 
dred and fifty-four cases of intermittent fever — soldiers, treated in the 
military hospital at Kussau, which is surrounded by marshes— reports 

I, Med. Asa., 
'I«ndo& Med. Bacord, July IS, 1888. 
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tlmt he found occasioiial albumiQuria in more thaii half the cases. In 
cases in which there hiul been fi-equeut relapses aiid cachexia was (level- 
oped, nlbumen was nearly always found. In recent cases, on the contrary, 
it was seldom met with. According to this author, albumen is more fre- 
quently met with in the remittent tyjje, and is more common in quotidian 
than in tertian fevers.' 

The Tempbraturk. — Ab ah-eady stated, the rise in temperaturs in a 
puroiysm of intermittent begins with or precedes the chiUy sensations 
which inaugurate the cold stage. This lise is said to be slow at first, 
ud to become accelerated about the middle of the cold stage. Slight 
vacillations occur at the commencement of the sweating stage, but when 
Uiis is fairly inaugurated the temperature falls steadily until it reaches the 
nonuaL 
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CLart No. 1 (FajrBf). 



^r Chart Ko, 3 (WuudirlkU). 

The following t;-pical case of quotidian intermittent, with temperature 
■^liart, in which the course of the disease was promptly arrested by the 
ailininistration of quinine, ia copied from FajTcr's recent work : ' 

D. P , Enat Iiulian, malw, ngad thirty-Mveo veani, Bdrailtad to Madras General 

HcKplul April aa, 1M79. Has Iiad ague alnoe April I'oih. Bigors Iw^io at about 10 a.m. 
Wlj: fsTor leaves him aboiil 4 P.u., after profoae awpfttitiK- At noon temperature 
■M 108.8". April 24tli. orderedqniolnti, gra. xv.; SBIh, repealed ; 2iJth, quinine, gra. x., 
bii dla; STIli, repealed ; 2Mlli, quinlna, go. T., tor die. May 6lh, diacharBed cured. 



J St. Peteraburg Med. Wooh. 



•Op. oit.,p. 88. 
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Chart No. 8 (Wunderlloli). 



The casa represeoted by Oiarl No. 4, from Fayrer's work, is that ot " RabiU Natli, 
Hindu male, ngi'd tweiilv-ecveu yea™; admitted »d Medical College Hospital. Calcalti, 
March 0, 188], on tho Hfteeiith day ot tlio disease. He la a cook by trade, weU made 




MALARIAL INTERMITTENT FEVER. J 

Relapses. — Dr. Wood states that the milder cases of intermittent fre- 
quently terminate spontaneously with the seventh or eighth paroxysm, and 
sometimes as early as the hftli or sixth paroxysm, without any treatment. 

More than one-half tliu tertian interiuittetits wliicli oucurrcd iu tl)e infirmu'ieB oC 
tlie tiaipetriire of P&rU in thti autumu of thu bUUi year of tliu Republic. tetiiiiii«te<l 
Till) the uiulli pMoxi-Bm, or jiraviouBly. Tlie Ittiatmoiit wan of the aiupIeBt klud, and 
oilciilated to bave little uffeat upon the course of the tliiieusn.' 

According to Pord^ce, quotidiaiiB uauallj' end aponlaneoualy in aboat ten week^ 
teriliins iu about foar months, and quartans in kIi, ftsven, or eight months. But occa- 
sionally these diiieasus oouCinue for u mucii longer time, if not iuturrupMil.' 

But little value can be attached to the periods named by Fordyce, 
whieh are doubtless intended to indicate the time during which relapses 
are likely to occur, rather than that an uninterrupted series of paroxysms 
occurs daring tliis period. 

We have already seen that the primary type, especially iu intensely 
malarious regions, is usually quotidian, and that relapses are apt to be of 
the tertian or quartan type. Wood says : " Quartans are said to be most 
apt to relapse." The statement just made is probably more correct, i.e.. 
that relapBes are frequently of the quartan type when the primary attack 
Uaa been quotidian or iertmn. 

The singular tendency of relapses to observe a septenniy period has 
been noted by numerous observers. Wood says ; " In most instances, ac- 
cording to my own observation, the relapse takes place upon the four- 
teenth day from the occurrence of the last paroxysm ; and if this day be 
passed, then at the end of the third week or at aome future weekly period." ' 

The period during which relapses may occur is extremely indefinite, 
and may be prolonged to several years. It is a very comiiiou thing for 
those who have suffered an attack of intermitteut in the autumn to have a 
relapse the following spring. 

Relapses are commonly induced by a secondaiy cause, but sometimes 
occur independently of any apparent immediate excituig cause. Doubt- 
less chilling of the soi-face of the body is the most frequent cause, and 
those who are subject to attacks of intermittent soon learn by experience 
to avoid the damp night-air, exposure to cold winds, etc. Next to this we 
may place exposure to the direct action of the sun's rays — in tropical coun- 
tries — indigestion, and fatigue. 

CoMPUCATioMs. — Intermittent fever may be complicated with more or 
less acute inflammation of the gastric or intestinal mucous membrane, with 
bronchitis, pneumonia, inflotumatiun of the liver, and, iu sliort, with acute 
or chronic inflammation of any of the viscera. No doubt the visceral con- 
gestion which occurs during the cold stage of an intermittent has a tend- 
ency to aggravate an existing inflammatiou ; and it may be that iuflamma- 
tion may be an immediate result of the intense local hypencmias which are 
such common, and indeed constant, results of malarial poisoning. But there 
is no satisfactory evidence that malaria, by its direct action, gives rise to 
these local inflammations, and we must therefore reject the terms '■ gastric 
intermittent," " cerebral intermittent, " etc., which have teen employed by 
certain authors. 

The cough, dyspncea, and bronchial catan-h which are said to occur iu 
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cei-tain cases during tlie cold stafte of an intermittent, to lUraiaish gradu- 
ally' during the sweating stage, and to disappear enlirel.v duiiiijj; tLe iuter- 
miaaiou (Hertz), are evideiiUj due to hypei-UL-niia of the bronuliiul mucous 
membrane of a temporary nature, and can ecareely be called bronchitis, 
altliough it is easy to believe that it tulght develop into bi-onchitis. The 
same may be said of the iutestuud flux which in certain cases seeme to 
take the place of the usual traospiratiou from the cutaneous surface. 

An eruption of iui'yeii, which appeaia usually upon the lips and other 
parts of the face, is of frequent occurrence as a complication or sequela gf 
iut«rmitteut fever. This eruption may appear during the prodromal stage, 
during the paroxysm, or even after the disease has been arrested by treat- 
ment. According to Hertz, this herpetic eruption rarely occurs more than 
once during the progress of a case. The same author states that it is more 
common iu the spring than in the autumn, and that occasionally it com- 
plicates neai-ly every case which occui-a duiing an epidemic of intermittent 
fever. 

Moreheaii states that hvpalic inflainiuaCion, or enlargement, as a com- 
plication of intermittent fever, has been of rare occurrence iu his experi- 
enoe in India. Temporary congestion of the hver and consequent derange- 
ment of its function is, however, one of the most common ttymptoms of 
malarial disease, especially of the quotiitiiiu or I'emitteut type. 

Jaundice is au occaaioual complication of intermittent, but is for more 
common in remittent fever. 

Affections of the stomach and bowels are the most common complico- 
tions of intermittent, especially in chronic cases in asthenic subjects. Ac- 
cording to Morelieod, sthenic Europeans rarely suffer from diarrhcea or 
dysentery during an attack of intermittent, unless they are in the habit of 
spirit drinking, or irritability of the stomach and bowels has been induc«d 
by the injudicious use of purgatives. 

Dyxenterii as a complication of intermittent fever is '^ery common in 
regions where both diseases are prevalent; but as Colin has pointed out, 
certain int«nsely malarious regions are comparatively exempt from this com- 
plication, which seenas to depend upon special conditions quite independ- 
ent of those which produce malaria, although often associated with them. 
Thus the author mentioned soys that in certain parts of Algeria dysentery- 
is a compUcation which carries off large numbers of the victims of malarial 
poisoning, whereas in B^^me it is not more common than iu Paris, and in- 
Ijuences the mortality from malarial diseases but slightly. 

Morehead remarks : " When diirrhtca coexists with intermittent ft^ver, 
a tendency in the febrile accessions to alternate with diairhLea may occa- 
sionally be noticed ; the one being present for three or four days, then 
ceasing, and being succeeded by the other ; . . . but it is generally a 
chai'acter of old fever cases, not of recent onea " ' 

A ncorbulw laint, as indicated by sponginess and discoloration of the gums 
and a tendency to hemorrhages, is mentioned by Morehead and Fayrer tn 
a, frequent complication of intermittent fever among the natives of Imlio. 
The common occurrence of this complication among troops during an active 
campaign, and especially in our own aimies during the late war, has been 
insisted upon by Woodward.' No doubt scorbutic subjects are especially 
subject to intermittent fever, and the combined influence of malaria and 
of the conditions vrhich give rise to scurvy very quickly develops a eontU- 
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tion of cacfaexia, in wliicli the power of reaiating further exposure to tlie 
lualorial poison or other niorbitic tDfltieuceij in greatly reduced. 

The combiuation of the symptoms of mahirinl poiaoninp; with those of 
typhoid fever, yellow fever, or other specific febiile iiffectious ia comiaonly 
regwded as a muhirial cotDpHcation occurring in the course of these ilis- 
eaaea, or accompiinyiag them thi'ougliout, from previous exposure to mala- 
rial influences, and not as n tj-phoid complication, etc., of the molfirial dLs- 
eaae. A cooedderation of " typho-malarial " fevftr, therefore, does not oome 
within the acope of the present treatise, nny more thau do the idiopathic 
inflammations and various accidents which may occur during the course of 
an iutermittent fever. 

Sb^etkla. — The most frequent result of repeated attacks of intermittent, 
or of the continued action of malaria not attended with febrile manifesta- 
tions, ia that condition known as malai-ial cachexia. This is characterized 
by oniemia, feeble circulation, impaired digestion, debility, and an enlarged 
spleen. In addition to tliis there is often enlargement and functional in- 
activity of the liver, dropsical effusiona, hsemic murmui's, hurried respira- 
tion, mental torpor, and in some cases albuminuria. 

The anseraia is often profound ; the patient hna a blanched appearance, 
the conjunctiv(B have a pearly lustre, the lips are pallid, and the shgbtest 
exertion causes dyspnrea and palpitation of the heart Sometimes the 
akin lias a bronzed or icteric hue. 

A syatolic cardiac murmur is not uiifrc'iuently observed in these coses 
of malarial anfemla, and Moreheiid has pointed out that this may be asso- 
ciated with abnormal precordial dulneaa, although there ia no organic 
heart trouble. Tliis dulneas is said to be " produced partly by diaplace- 
ment of the heart upward, and partlj* by the enlarged spleen preventing 
the fi-ee descent of the diaplu-agm and the full expansion of the lung, wit£ 
complete overlapping of the left side and Iwse of the heart by its thin edge." " 

Respiration may be embarrasseil by tpdema of the Innga, or asthma of 
nervous origin may be developed, and this is liable to produce emphysema 
and chronic bronchial changes (Fiiyi*er). 

The victims of malarial cachexia suffer greatly irom dyspeptic sjinp- 
toms ; the tongue is eommonly more or less coat«d, the ap]>etite poor and 
capricious, digestion feeble and the iMwela deranged, diarihcea being more 
common than the opposite condition. The enlarged Bpleeu and liver, and the 
meteorism which is so common in these cases, produce a tumid, protrud- 
ing abdomen, which is the more striking and apparent when the putient ia 
stripped, from the attenuated limbs and well-ileflned ribs, due to muscu- 
lar atrophy. 

Chronic Bright's disease may doubtless result from repeated attacks of 
intermittent fever, as may also organic changes in the stmcture of the 
liver. As a result of these organic lesions we may have local or general 
dropsical efiusiouM. 

Fayrer oaya that there is a strong tendency to the formation of fibrin- 
ous coagnla in the heart and arteries in these coses of malarial eachexi.i. 
He has often seen a limb in peril from the plugging of its main artery. 

The susceptibility of these patients to urethral fever from cathetcrism 
is also mentioned by the same author, who saya : " The mere passage of 
an instnunent will in some cases produce a severe attack of rigors fol- 
lowed by fever and sweating, and it may give liae to symptoms of a pysB- 
mic nature." ' 

'Qp. oft, p, M. 'Op. clt. p, 79. 
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Sequpl«e connected with the nervous system may accompany those al- 
ready mentioned, or may remain as evidence of a former int*noitt*nt when 
the geneml health has been restored. Of these, neuralgia in one or tho 
other of its protean forms is by far the rooBt common. Paralysis, epilepsy, 
and insanity may do doubt also result, in exceptional caHes, from severe 
or repeated attacks of intermittent fever. 

Ketinal hemorrhages and deposit of pigment in the course of the reti- 
nal vessels may give rise to defective vision. Amaurosis is also au occa- 
sional sequela of iutei-mittent 

Apoplexy of the spleen, with rupture and escape of blood into tlie 
cavity of the peritoneum, occasionally occurs as a result of the extreme 
distention of this organ during the cold or hot titage of an intermittent 
paroxysm (Hertz), 

Masked iNTEHMiTTESra {Fiivren Larvivs). 

Intermittent attw^ks due to malaria, and curable by quinine, not pre- 
senting in a definite manner the characters which ai-e recognized as belong- 
ing to simple int<.'miittent as heretofore described, have been designated 
" masked intermittent, " 

The febrile movement in these imperfect or abnormal intermittent 
attacks is often shght or altogether absent, and the phenomena are for the 
most part of a nervous character, and commonly consist in periodic attacks 
of neuralgia, wliich in certain cases precede, alternate witli, or follow regu- 
lar paroxysms of intermittent. 

These neuralgic attacks commonly asaume the quotidian irpe and oc- 
cur for the most part in the morning. They are located by preference in 
the branches of tl]e trigeminus, and especially in the frontal branch of the 
ophthalmic division (HerUi). There is often a alight chilly feeling at the 
outsetof an attack, and the thermometer may indicate a triHing increase in 
temperature. Supra- or infra-orbital neuralgia is associated with throbbing 
pain on the same side of the head, witli injection of the conjunctiva, lachry- 
mation, and swelling of the upper lid. The duration of an attack is from 
half an hour to three or four hours and the pain is often intense. 

Other nerves may be ijnplicated — the superior or inferior maxillary, the 
intercostals, the sciatic^and a variety of intermittent nervous phenomena 
tiave been desi-ribed other than the painful affection known as neuralgia. 

Colin speaks especially of an intermittent urticaria, and Hertz has 
given a long list of symptoms of masked intermittent, including anfesthe- 
sia along the course of various nerves, intermittent paralysis, clonic and 
tonic spasms, hysteriform and chorea-Uke seizures, maniacal attacks, in- 
termittent bj-pcnemia, hemoi-rhage, corj-za, bronchial catarrh, gI«. 

There can be little doubt that the sj-mptoms referred to have in many 
cases been improperly ascribed to malarial poisoning. Trousseau espe- 
cially has insisted that intermittent nervous phenomena are not uncommon 
quite independently of this cause. He says : 

There con be no doubt Ibat the periodic trpp ie observud In h miiltftiido of ehitmfo 
nfFectionB very distinct fritm the paladnl clue, nud thnt cinelioiia niodilleH or Biupand* 
tLis sj'mploiii without affecting tlie nature of the morbid etale thus uiniiiFtsled. . , . 
L«t U8 also call (o mind rcrtain tactii neumlgiu whicL are wholly iudepcndh'nt of pa- 
ludal diiieaae, and which, wtmn their HttBcks are regular, have perhaps no more potent 
cumMve, or at leaat palliative modifier, than snlphata of quinia, . , . Migrains ll 
also often periodic. . . . We have treated, in the coune of a fear, two UitenuJt- 
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tent nrticariat fevprs, one quotidian, one lerliiin. botli with acoesaea tow«rd evening. 
The pktielils never )iim1 been exp<ise>l In tLe aclinn of paUid&i niiAsniB. Bleeding and 
fTkcuaticiiia irere without nppreoiablu effect. Sulphatu of qiiiuiiL hiLd an immediate 
and completa eflHCt.' 

Colin also protests Against ascribinfr all of these intermittent nervous 
phenomena to the action of malaria. He says : 

We are astonished to see Grieslngpr admit as masked fevers (fifivres larvf es) the must 
lii verse nervous aSectiona ; connilatons localiied or general (ehoreio or epileptKorm) 
Lyileria, amblj'opia, temporary paralysis of nomx of the members, and even lymptoms 
u( a very dilftireDL order, stich as partial or general mdema,' 



PEBNIClOra ISTEKMITTENT. 

When from the poisonoue action of malnria upion the blood and ner- 
vous centres, or from the local congestious which result from such action, 
symptoms threatening life ore developed, an intermittent fever is said to 
be "pemiciouB." 

The pernicious nature of an attack may depend upon exposm-e to the 
eiciting cause in an intense or concentrated form — p.g., in tropical swampe ; 
upon secondiiry causes acting in conjunction with the malarial poison — e.f?., 
insolation, alcoholism ; or upon feeble resisting power due to previous ill- 
ness or individual peculiarities. 

The difference between simple intermittent and pernicious intermittent 
is a difference in degree only, and of two persons who are exijosed in pre- 
cisely the same way, one may have a simple ague and the other a perni- 
cious attack characterized by unusual algidity and depression of the heart's 
action, by coma, or by exhausting discharges, etc 

But individual susceptibility to the action of malaria is very rarely so 
f^eat as to give rise to pernicious symptoms in temperate regions — the 
New Jilugland and Middle States, for exiunple — and it is onl3'in the south- 
ern parts of our own country and in tropical and sub-tropical regions 
HeneraJly that these fevers prevaiL Where the conditions are extremely 
favorable for the generation of malaria, as in certain tropical swamps, no 
roostitution is strong enough to resist the deadly eileeta of the poison, and 
exposure for a single ni^ht almost inevitably gives rise to pernicious symp- 
loma and to death unless the patient is rescued by the timely administra- 
tion of the antidote. 

Simple intermittent fever may endanger the life of feeble or aged persons 
by the persistent return of the daily paroxysm or by its duration and in- 
tensity, butso long as the symptoms are only such as belong properly to an 
intermittent jmroxysm, as heretofore described, the fever is not considered 
pernicious. Final failure of the heart's action or of the functional activity 
of other organs from protracted intermittent is an occasional result of 
chronic malarial poisoning. Pernicious symptoms, on tlie other hand, are 
developed in acute malarial toxaemia, and are evidence that the nervous 
centres have been overwhelmed by the intense action of the poison. 

The pernicious character is not, however, always seen at the outset. 
Indeed, it is more frequently the case that two or three paroxysms of sim- 
ple intermittent occur before the alarming ^mptoms of " pernicious fever" 
are developed. 
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"Whether these miiiptoins are fo be nscribecl to no inprenscd produc- 
tion in the body of tbe poison whicli pivee riae to the intermittent purox- 
j-Bma, or to a diraiiiislieJ reaistanee on the part of the nervous centrcfl to 
the effects of thia poison, it is impossible to determine, in the absence of 
any dednite knowledge aa to the real nature of this" poiaon. 

Intennitteui fevers ivhich are dangerouB to life because of occidental 
complications are not properly cjilled " pemicioua intermittents," tliia term 
referring solely to the dangerous symptoms induced by the malarial poison. 
A fever, therefore, which is dangerous by reason of complication mth ty- 
phoid fever, with dysentery, with a scorbutic taint, or with septic poison- 
ing, is not a pernicious mrOarial fever, although these fevers, resulting from 
the combined action of another morbific apent with malaria, are frequently 
spoten of aJso as "pernicious fevers." Still less docs a local iuffiunma- 
tion occurring during th« course of nn intermittent fever justify the use 
of this tenn. Hepatitis, gastro-enteritis, meningitis, etc., may occur as 
complications of intermittent fever, but the iiernicious character is quite 
independent of any such complication, although it is manifested by symp- 
toms relating to the functional activity of the brain, the heart, and tlie 
various organs concerned in vital processes. These symptoms all point to 
a paralyzing efT^ct of the poison upon the nervous centres, and tliey differ 
according as this paralyzing effect is manifested most intensely by the cere- 
bro-spinal or by the ganglionic nervous system. The two leading forms 
of pemicioas fever under which the different varieties described by vari- 
ous authors may for the most part be grouped are the al(!r<l form and the 
comatose form. With the first-named we would group the eyncopal, the cor- 
dialgie, the choleraic, and the diaphoretic or midoral ; with the last the dr- 
Hriottg, the canvulgive, tlie apoplectic. 

This classification does not include the hemorrhagic or the ic/i-ric ti-peaof 

Eemicions fever which have been described by some authors. Oocasioual 
emorrhnges occur in all the tj-pes of malaricd fever, but we know of no 
hemorrliagic tyi>e of malarial fever, properly so called, in which the perni- 
cious character of the disease in its primary stages is due to a tendency 
to loss of blood. The "hemorrhagic malarial fever" which we ^all de- 
scribe hereafter is one of the later manifestations of malarial poisoning 
in cachectic individuals. The hemorrhagic malarial fever of some writers 
is unquestionably nothing more nor less than yellow fever, which hfts 
repeatedly been described as a malarial fever under various local names. 

Pernicious fever may occur repeatedly in tlie same indindual. Sulli- 
van, who has had much esperience iu molaiial regions, says ; " I liave known 
persons whose Ufe was always a burden to them from fear of a fresh at- 
tack." ' The same author mentions as predisposing causes " all chronic dis- 
eases of tropical climates, all deep-sented causes of debility, privation, and 
suffering, the emotions from grief or ansiety, and alcoholism." To this 
should be arlded the effects of heat, either from exposure of the head to 
the direct action of the mm's rays or from an elevateil external tempera- 
ture continued day and night, as i^ so commonly the case in the tropics, 
Knd especially when evaporation from the surface is retardetl by saturation 
of Ibe atmosphere with moisture. 

The fact tliat pernicious attacks occur almost exclusively duiing the 
season of greatest heat and of the most abundant evolution of malaria is 
well shown by tlie observations made in Rome by M. Colin during the 
French occupation of that city. This author says : 
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In general the occurrenRe of n pernicioiia atlock, at Iciut among individnals placed 
in thu conditiooa of our armj in llome, takes plice only duriQij the eodemo-opideiuio 
period, from the commencement of Jul; to th<^ end ol thti montli of November. A 
pernlciova revar during the Srst six months ot the ^ear Iina alwa^B been a rare thing 
in oar militarr hospital, aud has not ev>:n been oblerred in my service. The follav- 
ing flgnree show that the same ig true among the civil population. Thna ont of 261 
enBuB of pernkiouB fever treated in the hospital of the Haint- Esprit, we find that 8 do- 
rurred in January, 1 in February, 2 in March. 4 in April, 2 in May, 2 in June. 88 in 
JdIj, 102 in Angnst, 67 in September, 30 in October, 15 in r^ovember, and 10 in De- 
cember. That is to say, there vere 262 cases during tlio second six months and only 
19 during the firit. The still more complete abrnmoe of peniiriouB fevers in our army 
during the flr^t rln months was due to the fact that we sent a large uumber of uonva- 
lescenla to France.' 

The same author has studied the relative frequency of these pernicious ' 
attacks as compared ^vith those of simple intermittent. This was in 18(>4 
as one to twenty among the civil population, as shown by the records of 
the hospital du Sawl-Ks^prit, and as one to twenty-five among the French 
soldiers admitted to the hospital Saint-Andre. The official medical sta- 
tistics relating to the French troops in Algeria give about the same pro- 
portion. This proportion is often greatly exceeded in highly malarious 
localities in tlie tropics, while, as already stated, it becomes reduced to zero 
in northern temperate regions. 

What has already been BUJd shows clearly enough that relapses occur- 
ring aft«r the season of prevalence o( primary attacks, or after removal 
from n malarious region, are not likely to present pernicious symptoms. 

The prodromes of pernicious fever do not usually differ from those of 
simple int«rmitt«nt ; but in esceptional cases it is sai<l that the dangerous 
character of the approching paroxysm is indicated by drowginenB, dizzinesB, 
con\Tilsive twitching of the mueeles, oeirere headache, epigastric pain, or 
iuoessant vomiting. 

Simple intermittent may gradually assume the character of pernicious 
fever, the successive paroxysms increasing in seTerity and in the threaten- 
ing nature of the local congestions, or a pernicious attack may immediately 
follow a simple one which had presented no unusual or alarming symptoms. 
In tropical regions it not imtrequently happens that the first attack in 
a previously healthy individual after an unusually dangerous eiposure is 
of a pernicious and even fatal character. But in our own countiy this is 
a rare event, and the rule is as previously stated, viz., that one or more 
simple paroxysms first occur. This is true also in the vicinity of Bome, 
although Colin states that it occasionally occurs that persons are seized at 
once with a pernicious attack after crossing the Pontine Marshes at night. 
According to Hertz, the pernicious attack in the quotidian type is 
usually after the second to the fifth day, and in the tertian type still later, 
sometimes not until the end of two or three weeks. It seems probable 
that pernicious symptoms which are delayed so long as this are due to con- 
tinued or renewed exposure in a malarious locality or to a secondary cause. 
All authors agree that pernicious symptoms are almost unknown in the 
quartan type of intermittent fever, which we have seen belongs almost ex- 
clusively to temperate latitudes. And in accordance with the law that 
types of a shorter period are more common as we approoch the tropics, 
we find that the tertian type gives a comparatively smnll proportion of per- 
nicious attacks, the quotidian a larger proportion, and remittent fever the 
largeflt of alL There is reason to believe that "pernicious continued 

> Op. olL, p. sm. 
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fevers " have for the moat part a different etioloRy. and that they have been 
improperly aficribed to the malarial poison. Dr. Davidson, of New Ur- 
leans, aays that pernicious fever, though often quotidian, ie more frequently 
of the tertian type. This is no doubt true in those latitudes where this is 
the prevailing type, and agrees with the observations of phjreicians in cen- 
tral Europe. The same author says that, according to Lis observationB, 
'■ tlie third paroxysm is the one in which most commonly the pemicioiiB 
phenomena present themselves, though instances occur of the ^gid form 
in which no reaction takes place from the first chill, the patient dying in 
thit paroxysm." ' 

SuUivan says : 

There are two sjmploma wbich, when thpy occur in the coarse of an intermittent, 
nliraj'g ciooBsimi me great alarm and anxiety. The one in au neiile pain whicli fiiea 
itsell in some part of the IkmIv— 90iuetiinp» in the side, like an attauk of pivutijty ; at 
otlierB it filrikea upon the hip-joint. Now from long eiperience I Lave alwaya found 
the accession of these puins 1o be a very omiiioiin ■J'tnplom. The second Evmptom is 
the vomiling of blue (not blpck) matler ; it may oocur in the adolt who has suffered 
from marsh cachexia or from chronic diarrbcea. ... In children vrben fever is 
imhered in by genural or partial oonvulsionn, the symplom is generally fatal, u Indi- 
cating a, tendency to tbti same maulfestaUon iu every succeeding attack.' 

Tbe author last named has had an extended experience in the West 
Indies, and has contributed some valuable papers to the literature of ma- 
larial diseases. But we suspect that the viUue of his observations relating 
to "pernicious fever" in the city of Havana {!oc. dl.) is somewhat vitiated 
hy an error very commonly made in that city, where yellow fever is en- 
demic and where the pernicious symptoms due to the yellow fever poison, 
either comphcating or independent of malarial infection, are often im- 
properly ascribed to malaria, or simply named "pernicious fever," without 
Duy esact idea as te the etiology of the disease so named. 

The popular fallacy, shared to a lai'ge extent by the physicians of Ha- 
vana, that Creoles and their children are exempt from the effects of the 
yellow fever poison, is so generally beUeved that a fever attended vrith 
back vomit, suppression of urine, and a yellow skin, when it occurs in an 
individual of this class, almost invariably receives some other name than 
yellow fever. Our suspicion that SuUivan has also confounded pernicious 
symptoms due to yellow fever with those produced by the malanal poiaon 
is based upon the following statement in his paper already referred to : 

In the tropica pfirniclons fever may be Been in all its most formidable array, com- 
fUealing the various types of Intermittent and lending to aggravate a variety of morbid 
states vhkh hnre no necemnrj/ connection with the pnimn of inalariu. The prognosis mnst 
depend upon several conditions. Supprmion of urine is an alarmiDg symptom, but 
should the secretion be rertorod on improvemetit is sure lo follow. Convulsions, In- 

Sjent in clkildren, are i^erhaps. next to black Tomit, the most dangerous symptom ; when 
ley make their appearance at the close of an attack of fever there is always danger to 
llle. Vomiting ijfUack matter is fatal to adults ; I have seen children occasionally re- 

The pernicious attack is sometimes developed with astonishing rapidity, 
the patient passing from a condition of apparent safety to one of imminent 
danger within a very short time. Thus Colin says that during his visits to 
the wards of the military hospitals in Borne he baa several times found 
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potieiits in an uncansctous condition, vrho ,i few moments preriouslr hod 
been in cunversation with the attendants, without giring any indication of 
the imminence of the pemiciouB attack. In otJier cases an incoherence of 
ideas will be noticed, and there may be a certfiin mental exaltation, shown 
by volubility, or the patieut may be taciturn and tJie mind sluggish. The 
author last mentioned says : 

Tlie flrst patient 1 io^l from a pemiclona paroxjBin l^ft upon my mind, the morn- 
ini; or tiie day npon which he Biiceumbed. a Etrsnjte impreEaiou. from Ilia air of cklm 
Kilisfactioa impriiilt^d upon his fasv, and from l\i« alnn-iif^fl of hia rtrj'Iieii (o my ques- 
lluns, not iTitbBUn ding the fact thai he «m entirely freH from Uyer. 1 liareBetm p«r- 
iiicions attacks carry off patients of whom the att«ndaiita Iiad complained, some hoiira 
Ldtore, brcau^e of (heir indocility and the coarseDHae of Uittir replies to qnestioiis, 
■9mvtinll^s eceii becnnse ot acta of Urutality. which seemed to depend leas upon a veri- 

Fii rlelirinm than on n momentary ecfentririty. In other cases sleep dnring (he night 
lievli lulurmpted by Ireqaent sighs. ' 
Aluu) Perxiciocb IsTER«nTEST. 

In this form of pernicious fever the alarming ^mpfotos fieem to be 
due entirely to the action of the malarial poison upon the nervous system, 
and especially upon the vaso-motor nerves. In the comatose form, on the 
contrary, the pernicious aj-mptoma are often due to secondary causes — 
insolation, alcoholism. It is for tiiia rea.son tliat algid pernicious fever 
prevails during the whole season of malarial evolution, in the autumn aa 
well as in the summer, while tbe comatose form is more common during 
the season of greatest beat. 

The pernicious attack frequently presents at the outset the characters of 
an ordinai-y intermittent paroxysm ; the chill occurs as usual, but instead of 
the usual febrile reaction the patient continues to grow cold, although com- 
plaining of intense thirst and burning heat within. The skin becomes livid 
and cold to the touch, the limbs and forehead feeling like marble ; the 
temperature in the mouth may fall several degrees below the normal (as 
low as 86' to 88^ Fahr. — Hertz); tlie lipa are colorless. The tongue is 
commonly pale, broad and flat, the edges indented by the teeth, and coated 
with a thick and whitish fur (Davidson). The tongue is the last to be- 
come cold, and when the air expired is colder than that inspired (?), the 
danger becomes imminent (SuUivan). The pulse is small and thready, 
often irregular, and may be frequent or greatly retarded — -as slow as forty 
in a minute (Hert^). In some cases it cnnnot be felt at the wrist, although 
the heart ia beating strongly and tumidtuously, " as if laboring hard to up- 
heave and dislodge the mass of blood by which it is oppressed " (Sullivan), 
Respiratioo is shallow and rapid or very much reduced in frequency — aa 
Blow as t«n in a minute (Hertz I. " If no efibrt at reaction succeeds and 
remedies fail to bring it about, the respiration becomes slower and sighing, 
the cerebral functions give way, the countenance becomes hippocratic, hic- 
cough takes place, and the patient gradually sinks into death" (Davidson). 
Vomiting is a common symptom ; the fluids taken into the stomach are 
quickly rejected, and in the absence of any ingested material a little mu- 
cous, occasionally Knged with bile, is ejected. The bowels are commonly 
freely moved, the dejections being copious and waterj', and sometimes 
pinkish in color, " resembling the washings of putrid meat " (Davidson). 
The urine is of high specific gravity, dark-colored and scanty. The mind 
t-emoins clear, although somewhat torpid, and the patient is anxious and 

' Op. clt., p. 226. 
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fipp^i-ently cooscious of the graTity of Iiis condition. The pupils are (I 
aud the eyes espi-essionleea (Heriz). Colin aaya that while the intelligence 
is intact and the patient feela thnt he is dying, his countenance ia without 
mobility and impussiTe. 



re dilated I 
telligence I 

LB without 



Nothing JB more Elrfking thnn the immoliile countenanco of these palientB, whole 
I'ipreggion is that otrepoBB,of tranquillitj, wliioh would scarcply ouse lhi> phjsioisn li> 
alo]) by the bsdside veTe it not tlint iu m^eking the pulse, at n matter of habit, hu is 
struck by the glacial cold of the ekiii und the arrest of tha circaUlion.' 

The aigid condition does not give to the patient the aenBation of cold 
which he experiences in an ordinary rigor when the thermometer shows 
that the temperature of the body is really above the normal. On the other 
hand, he complains of internal heat and of intense Ihii-aL Owing to the 
perverted nervous condition, heat appUed to the extremities is disagreeable 
lo the patient; even the warmth of the hand ia unpleasant (Dandson). 
The skin soon becomes bathed with a cold, clammy porepiration. 

In non-fatal cases reaction occurs after a time, the pulse gradually re- 
gains its strength and volume, the normal temperature of the body is re- 
established, gastric irritability is relieved, and the patient may fall asleep. 
The intermission is clinractei-i?:ed by a greater amount of exhaustion and 
nervous prostration than is usual after an ordinary paroxysm of intermit- 
tent, and if a return of the pernicious symptoms is prevented by prompt 
and active medication, still convalescence is not usually estabhshed at once. 
It is attended sometimes witli headache, dizziness, irritabihty of temfier, 
aud occasionally with partial loss of memory ; and in some cases a tj-phoid 
condition supervenes, liie that after cholera (Hertz), Unless promptly 
arrested by treatment, the pernicious symptoms reappear at the next 
paroxysm with increased gravity, and a second or third attack' of this 
character is commonly fatal. 

The folloTving case is reported by Sullivan in his article on "Pernicious 
Fever," already referred to ; 

The most remarkable owe of algid pernioiotu fever that I ever witneBSed was the 

foUORiug: In the present year (April, 1875) 1 was called to visit the wife of D. B. H , 

a well-known sugar planter in Cuba. She had been dullTered of a child about two 
montlis before, at whicli time she complained of slight chilis and fever ; ainee then 
severe iutermitlent had set iu. 1 was greatlj surprised, on my arrivnl, at the conster- 
eatioD aud dismay depicted on the oounteiisnces of tlie patient's friends and attend- 
ants. 1 decided upon taking n view of the patient unseen by her. She was seated in 
an arm-chair, the arms of which she Grmlj grasped with both hands, the body sUghlly 
lilolined forward, rigid, creot ; the face was pale ind cadaverous, the countensoce 
expressive of anxiety and terror, mixed with a certain degree of sadnefs. She looked 
is it were on vacancy, and took no notice of those who surrounded bur. On mj en- 
tering the patient's room she directed an anxious and inquiring look toward ir - - " 
■■ nd. I took her hand, which, as 



IS who I was and desirous to be relieved. I took her hand, whicli. as well ss 
the entire body, was bathed in a cold, clammy, icy sweat ; no pulse at wrist She 
could only reply lo my questions in awhiBper, but a whisper deep, cold, and nneartfaly. 
Tlie heart's heat was strong and even tumultuous, as though laboring liard to upheave 
and dislodge the mass of blood by which it was oppressed The right heart comnku- 
nicated its impulse to the jugular veins— hence strong venous pulsations. 

I found, on examination, considerable congestion and enlai^ement of the spleen, 
and induration of an atrophied liver. I ordered a hot mustard foot-bath, ten grains of 
calomel with fifteen grains of quinine, lo l>e taken immediately, the dose to be repeated 



in two hours' time ; frictions of quinine and brandy (two to six drachms) to be rabbed 
over the extremities and down the spine every half hour. About tour hours after ay 
first visit the heat of the body returned, and the patient was enabled to lie down ii^ 
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her bed. which aba hsd not been nble to do daring tlie last three neeks, Aftor tliD 
second dose I followed up the quinine and calomel in smaller pro portions— two gmiliB 
of calomel to four of quinine every fonr hours, I ordered besides, in order to pro- 
uiote the partially suspended secretion of urine, two tnlilexpoonfuls of a Btrong diu- 
retic mimure everj two hoars, and placed over the loins (a custom peculiar to the 
country peoplel some dijcitalis wetted with vinegar. After eight hours hod elapsed 
cuusidHrable relief nat obtained, and all the symptoms improved ; the aecretluu of 
□rine waa restored, circulaliou became lens impeded, aud some Bleep was procured. 
The algidity returned daily about 3 P.M. for three successive days, but in a gradually 
milder form of less duration, and the patient iiually recovered. 

In the diaphoretic or siidoi-<d form of pemiciouB fever algidity ia leas 
marked at the outset, and the pernicious character is shown by estreme 
diapboresia, attended with symptoms of collapse, during the sweating 
sta^ of an intermittent paroxysm, which may otlierwise huve been nonun]. 
The sweating may eoDttoue diuing the intermission, and is atteuiled with 
increasing feebleness of pulse and coldness of the surface, with intense 
thirst, and unless reaction is estabbshed ends in death. 

This form is quit« rare, and it should be considered rather as a variety 
of algid pernicious fever than as a distinct type. Torti, who himself nearly 
succumbed to an attack of this kind, remarks that it is the most treachei^ 
ous of all forms of pernicious intermittent, (or as the dangerous phenomena 
are only developed after a febrile paroxysm has gone through its regular 
course, the phyaiciun is apt to think thnt his patient has passed the critical 
[Kriod and is beyond danger.' This form of pernicious fever does not de- 
pend upon the eitemal temperature, and attacks, by preference, the vic- 
tims of malarial cachexia, Colin states that it is more common in the 
autumn tluin during the heat of summer. This author gives the following 
cose : 

Ttrtian IntermiUrnt Ferrr : Su4oml PfTnirvnu vlMrtfll;.— Oieulles, grenadier in the 
Bsvenly-flrst Infantry ; In Italy four years ; admitted twice to the hospital o( Vellotrl, 
during the aiimmer of 1864, for tertian intermittenL Upon being attnoked a third 
lime he was Rent to Borne and admitted, September 12th, to the hospital of Saint- 
Andrl (No. 100). 

On September inth, at the moment of our afternoon visit to the wards, the patient 
waa attacked with a paroxysm of fever for the firet time eIucb his admission to 
hospital. He wai fu the cold stage and complained especially of headache. The fol- 
lowing morning we leanied that Gieulles, having gotten up during the night, had 
fainted. We found him innndated with sweat, the skin cool, the voioe almost extinct, 
and in a state of complete muscular inability, Prtteriptiou : Potion with two grammes 
of tannin, to be taken by spooafuis. The patient swallowed at once in our presence one 
gramme otaulpbateoF quinine In Eolntlon; eight declgnuomea were given an hour later. 

In the evening there was a notable improvement. The patient's bed wai changed 
hecauie o( the abundance of the perspiration, which, however, liad diminished in 
qnanlily ; the skin hod resumed its normal temperature. Five decijp^mmes of sul- 
phate of iinlnine were administered. 

The perspiration continned, but without fever and in less deiiree, dnrinR the Iwo 
following days. From that time a progreosive improveuielit occurred, and October 
18th the patient was sent to France.' 

The cardialgic form of peniicious intermittent is a variety of algid jter- 
niciouB fever in which during the stage of chill the patient is seized with 
iutense pain in the region of the stomach, attended with nausea and vom- 
iting. The pain is burning, darting, or spasmodic in character, and radi- 
ates from the epip^txium in the direction of the attachments of the dia- 
phragm. According to Colin, the pain, the anxiety, and the attitude of 
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tlie patient call to mind the symptoms of acute pericanhtis, or of dia- 
phragmatic pleurisy of a grave character. The author uanied states that 
the attacks may occur during ouy stage of tui intermittent parosysm, or 
even during the intoi-misaiou. 

The invasion is sometimes so abi'upt that the patient, suddenly aroused 
from sleep by the epigastric pain, sits up in b^d, leans forward and seizes 
upon the bedclothes for the purpose of giving a point of support to the 
muscles concerned in inspiration. The respiration is sometimes nothing 
more than a succession of convulsive sobs or long sighs, interrupted by 
attempts to Tomit. The face b pole and anxious, llie skin cold, the pulao 
small and frcqueni A physical examination of the chest shows that the 
lungs aie intnct. 

Colin gives the following cose : 

FtecTjirtt RemilUnl, t}ten Qiioltfiiin IntermilifiU ; Cur/fiulgie Paraini/ut AHitk ; Br- 
ftici'fy.— ChoUBBftrd, privata Nineteenth lutwitry ; iu Italy tUreu years, sUtioned iii 
the qnu-ter ^ainte-Agatlia ; admittod to hospital July 22, 18G4 via uur eerriue M Uie 
miliCarj hoBpitsl of Saint-AndrA ; No. 118). 

TUia patient waa attacked with simpta remltlent fever nhloh aot^ninpliBhed it* nor- 
mal evolution. After August Tth a paroxyBin of quotidian inlvrmitteiit oueurred regu- 
larly betireeu seveii and eight v'cloak in the mutnlng. A iliiily dose of eight deci- 
grammea (13 gr.) of sulphate of quinine wns administered, Thn fever vua arrested 
Augaat Hth, Two additional doses \rer» administered, uf fire dec igrammeB each, on 
August ISth and ITth. 

At our visit, on Anguat ITth, our attention was altractad hy the oriea and the al- 
titude of this patient. Leaning forward in bed, his regard fixed and anxious, h« 
seemed Lo reepire with the everts of a man placed in a vacuum. The Inaplraliou waa 
noisy, pisiutive, iutorrupted hy sobs, followed eonietiniea inmediately lijr hiccough 
and billons vomiting. Ihis condition Iiad lasted from two o'cltwfc in the moruit^, knd 
the patient indicated as tlie seat of his puin the epigastrium, by digging into the aldn 
In lliia region witli his fiuger-nails. Ilia face was pale, the akin cold, the pnlte small 
and frequent He hod neltlier cephalalgia nor a aensalion of culd ; for him th« cardi- 
algia was the only symptom. Preteripliun : Worm drinka, an ethereal potion, and au 
enema contninini; opium and two granimeJi (30 gr.) of sulphate of quinine. *' During 
the day the vomiting became more frequent and more abnndaot, two atUclcs ^ 
ayncope occurred, and the house physiciau had pre^crlhed a potion of auvlate of un- 
monia (15 grm, I which had been rejected, and some ainapisms. 

On August 25th, at the lime of my visit tlie pain had been somewhat relieved ; the 
patient could lie down in bed, and we found him reclining on his left eide, the hody 
curved forward ; (lie groaning still continued and the pulse was feeble and frequenL 
Prettription ; leu, to be swallowed ; two grammes of sulphate of quinine in au i>pi*t« 
enema ; a blister to the epigaslrium. At the evening visit, the symptoms were all lea 
■evere i intense orthopucEa ; the patient seizes hia mattresa with both hands to ^dhii 
e!Torts at inspiration ; tendency to syncope. Vomiting liaa ceased, and the patient wM 
able to swallow in our presence eight decigrammes of 8ulp1iat<> of quinine in solation. 

August 36th. —The patient ia verv feeble, and replies to quealious with difficulty, in 
a low voice ; but there is a considerable improvement In his condition. He can lie upon 
his back without experiencing epigsslrio diatress. He complains eapecially of faitit- 
ness. Algidity still remains in the aame degree. PrttrT^Uon: Bouillon, coffee, a 
hot-air bath. 

The tolerance of tlie atomoch wna complete, and after Augult STtli the patient was 
considered out of all danger. But correxponding with this rapid amelioration, com- 
meiiciug the third day of the cardialgic allnck, the palieut offered a remarkable exam- 
ple of the rapid development ot mnlarial cachexia. 

From the evening of the 27th we noted a general (edema, a yellowish tinge of tlie 
complexion, a conaiderahle enlargement of the liver and ot thecpleen. The following 
days the belly became enormous, as well as the llmba ; and at the lime of the depart- 
ure of the patient for Prance (September SOth) all of these symptoms persiated. aocom- 
panied by a general trembling, which made ns fear at each instant a return of the per- i 
uicious attack,' 
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A Tdriety of nlgicl pernicious (ever, denominated sijncojia!. b&B been 
recognized by several aiitliora. In tlie state of collapse which results from 
■ B attack such as has heretofore been described — algid sudoral or ciirdial- 
-syncope is very apt to occur and may be the immediate cause of death. 
ideed simple intennittent fever, in which the several stages are severe and 
rolonged, may, in exceptional cases, be followed by death from sj-ncope. 
Fayrer has given an example of this, and points out the danger of an at- 
tempt on the pnrt of a patient to rise or moke any exertion while still es.- 
hausted by a severe and long-continued paroxysm. He says : 

I Thii has been Impressed on me hy more than one cose. A staff officer la Cnlciillft 
id jost gone tbrDugh a parunyum wheii I aaw hint- — a loug Lot stage liud posted — he 
f pale, uxbaiuted, and badeued with cold, nlunniy au-eat. but tall much nallovud niid 
H reftdirig. He expressed a deaim to rumove into another room, but obeerving his 
^ praoKid coii<lition, feeble Toice and pulse, 1 inatruuled his attendants on no account 
i> allow him to move ; sliorlij after I luft he roiw, mailo a few Btepe, aank, and died 
|^Ui« floor. Thigoullapse in must prone lo follow a prolonged hut Blagv.' 

Land has reported examples of sudden death from syncope, in the coses 
of laborers engaged in digging the earth in the tropics, which he ascribes 
lo the direct action of the maibrial jjoison. Torti also believes that syn- 
cope may be the only manifestation of the pernicious chitracter of an at- 
tack, the patient dying suddenly in consequence of a slight exertion, sudi, 
for example, as turning over in bed. Colin admits the possibility of sucli 
attacks from the direct action of malaria in the torrid zone, but says that in 
temperat« climates he is disposed to think that svncope is more commonly 
an accident of malarial cachexia, rather than an attack comparable to the 
pernicious fevers, properly so called. 

It ii, in short, among indiridusls exhausted b/ mnlarial Inloxicatlon of ancient 
dale. Bmang patients suffering from dropuical etfuaioua in the most Important cavities 
of the organianL. among those who have softvnlog uf the tissue of the liinart, that we 
sue these cases of sudden death classed as Kgaropiil pernicious fever. It is espeulallj' nt 
■' - end of the seaaon of favera, In October and November, when cachexias are at their 
lliut these aocidenld are most frequent.' 

The state of coUapse iuto which the victim of an algid pernicious parox- 
quickly falls, resembles very closely the collapse of cholera, but the 
discharges from the stomach and bowels, which are often quite copious, 
ore commonly bilious in character. A form of pernicious fever, denomi- 
nated choleraic, has, however, been observed, which seems to merit this 
name from the protainenee of the choleraic symptoms, and from the fact 
that the discharges i-esemble those of true cholera. But it is questionable 
whether the choleittic pernicious fever of authors is pmperly ascribed to 
the action of malaria alone. First, we note that this form is most common 
in regions where cholen also prevails, and there is reason tu believe that 
the endemic prevalence of malaiial fevers and cholera In the same terri- 
torial limits has led to confusion lu this case, just as in the case of typhoid 
fever and malaria, and of yellow fever and miiliu-ia, in regions where these 
diseases are associated. 

The choleraic form of pernicious fever has also been obaei-ved in locali- 
ties far removed from the endemic prevalence of Asiatic cholera ; but. n-i 
" >liu remarks, it is especially during the season of greatest heat, when 
'ic cases of cholera are also seen, that these cases occur, and thi-J 
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author yery properly ascribes the choleraic eymptoniB to the meteorologi- 
cal and local couilitious which produce cholera nostras, rather than to the 
malarial poison, jxr nc. The fiict that the choleraic symptoms are an ad- 
dition to those induced by the rnxdoriol poison is further shown by the 
non-recurrence of these symptoms duiiug HucceHsive paroxyems, contrary 
to the rule in ordinary alyid periiicioua fever. The cJsllapse of algid malarial 
fever differs from that of cholera in the absence of cramps and in the 
focies of the patient, which in the one case ie calm and expressionless, and 
in the other indicates the suffering caused by Uie characteristic cramps, 
which are common to both epidemic and sporadic cholera. 

The English physicians in India admit that the symptoms of cholera 
and of malarial poisoning may coexist, and so closely are they often asso- 
ciated that in many coses no distinction is made, and the mixed disease 
under the general name of fever is ascribed to malaria. 

Fayrer says : 

With reference to tlie mnluriol origin of dysentery and cliolera, I would rpmark 
that i\tbj Beem vioaely liuked etiDlogicitHy, oiid that iu some respucta they presenl t, 
cluBsr resemlilance to (everi than may at Brat siyLt appear, though they du not seem 
to be always uuder the sama epidnmie law of presah'nce; witness the comparative 
it of cholera aud feit-r in Uadros Preeidenoy during the past wvuu y«an.' 
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Colin says that in Cochin China, where the French troops suffered se- 
verely from cholera, more deaths also oceuiTed from " choleraic pernicious 
fever " than from the otlier forms of peniicious intermittent^ algid, etc. — 
oltliough outside of the range of the choleraic influence this form is com- 
paratively rare. The same fact was observed at Ancona in 18li5, dining 
which year a tei-rihle epidemic of cholera raged in that city. 

At the moment when the Indian peslilence liad almost entirely disappeared, there 
ocrurrud still every day n (certain number oC grave attm-ks. whii;h led to the belief that 
It was Btiit present. Tliese were puruicions fevers, which aru tar from being rare at 
Aiicona, but which in this yi-or, under Ilie influence of the choleraic constitution, 
manifested themselves in this form with nuusual frequency. The foltowing y«sr tliM 
oliolera was al the gates of Civlta Vecchia, among the workmen engiufed Iu bnildina ■ 
railroad upon the sua-sliure, and I remarked here also the augmentation of the number 
of atlaokaoC'clii'l.T^ni- p-'i iii.i„iis fL-vi?r"in our garrison in this oily. It seems Ihen 
that a special mudir-^il < <Mi~;lliit]r^ii f;iv<irs the explosion of attacks of litis kind, whitther 

this couslitulioii 111' l>i-.'.| 11] till' iiitliience of a cholera epidemio coming from India. 

or limply upon lUf rlv\ ^itmri -a' t)if ii'mperature, which In mir eonntry, and especially 
in England, causce tu m 4'iir vwh vfur some Cases of cholera natlnu.' 
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Ojiiiro3E PERSICWU3 LvrBBMiTTENr [Gongestios Feaer). 



TbU is the most common form of pernicious intfrmittent, and almost 
the only form kiiowo in temperate regions. In the tropica aleo, the nuuiber 
of caseu of this form is in exceaa of qU other varieties of pemicioua fever, 
if we exclude fevers due to the combined action of mnlaiin and the specific 
poison of typhoid, yellow fever, or cholera. The attack may be sudden, 
•'apoplectic form," and ia fi-equently induced, in persons suffering from 
itcute or chronic malarial poisoning, by the direct action of a secondary 
cause by which the enfeebled nervous centres — cerebro-spinal — are over- 
powered. Insolation, alcoholism, and excessive fatigue are the moat potent 
exciting causes, and under the influenceof one of these the patient may fall 
uneouacious dtuing a march, or while undergoing exertion of any kind. Or 
aft«r exposure to the exciting cause he may, while asleep, fall into a state of 
coma, which is revealed to those around hi"! by his stertorous breathing, or 
by his failing to awake at the usual hour in the morning. TJpou attempt- 
ing to arouse a patient in this condition it will be found that he can only 
be induced to respond to questions in monosyllables, and that he quickly 
f^Jls again into a state of complete stupor after a momentary gleam of in- 
telligence ; or he may be completely unconacioua, with dilated pupils, 
insensible to light, a pale face, a slow pulse, and labored reapiration, 
which, according to Colin, does not become noisy in this form of malarial 
coma until after several liours, " at the moment when asiihyxia commences 
from exudation into the bronchi" 

The symptoms resemble those of sorous apoplexy, and differ from those 
attending the coma which is developed during the hot stage of an inter- 
mittent paroxysm, or in a remittent attack, to be referred to presently. 

Apoplectic malarial coma is more common in the autumn and among 
the victims of chronic malarial poisoning, while "congestive fever" attacks 
more frequently sthenic individuals, and especially unocclimated strangers, 
during the hottest season of the year. 

The following case is reported by Colin : ' 

Tertian tnlermUUnt fVcT, fhrnntoK. Apopleftk Attack ; Reforery. — Lecoi, fiailier, 
Eighty-fldh InfaDtr;: admittHd lo the millMrj hogpllal SuiDt-AndnJ, 8eplemb«r (!, 1864. 
The pfttisQt liu bean statiouud at tbe little tawa of d'Orle ; he ib yellow and meagre ; 
liver Mid ipleen ettUrged ; hna hsd £ev«r of tertian type, no pMoxyBm for font day«. 
It a proposed to place him apon a repanttory regimen and to rutum him to liisoountry 
fur GonvftlescHTice. Beptcmber 15th, at the momont of our visit, he waa found tin- 
ooQBciouE, paler than uBnal. lying upon his back in a slate of complete inertia. The 
lenribility ia ao obtoie that we can Boarcely arouse him hy the application of a Hayor's 
hammuri reapiration is slow, but nnobatnicted, the akin cool, the pulae 60. 

The atteDd]Uit had not even noticed the cnndltion of the patient. He reports tlint 
the evening before, at eleren o'clock, the man had seemed for a few momenta to be in 
a limilar atate of unoonauiouanesB, but this symptom had disappeared betoro the arrival 
of the honse physician. 

We adminialerud immediately a gramme of sulphate of quinine in solution, which 
wal taken in our presence; a aocuiid dose of six decigrammes was adminiaturad an 
hour later ; fifteen leeches were applied to the mastoid processea ; BinapiamB and ap- 
llcatioDB of Mayor's hammer to the legs and tlilghs. 

At our evening visit the same day the aymploina purgiated ; another gramme of 
>ii1phat>.' of quinine was administered, and two blialers were applied tw the iuaide of 
Hie Ihigh*. 

September IGth, at the morning visit, the coma slitl persisted, «iid there had been DO 
intermiiMiou slnoe the last visit, but the sensibility is leas obtuse ; the patient tean the 
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bandages from the lilistered Burfoce and Becms to Sz Lis attenlioii wbtn spoker 

PreKriplion : Eight depJgrammeB of sulphate of quioiue in a potion villi etlier, aii'I 
B purgative enemik At tbu eveuing visit the oona had paused awaj:, and the patlfui'a 
face presented that mask of stupor which is so striking ftfler a poniotOBe MtAck. Im- 
pmremeut continued during [he foUoiriiig days, and at the end of the month thu 
patient was convalescent. 

We remark that theee cases of prolonged coma, not developed during 
an intermittent paroxysm, unattended with (ever, and not periodic in diar- 
acter, are in our opinion more properly classed with the nequelui of malar- 
ial toxffimio, than with the forms of disease due directly to the action of 
malaria. 

The term "congestive intermittent fever," in tho nomenclature em- 
ploj-ed in tlie reports of the Medicnl Department of the United States 
Army, includes aJl tlie varieties of pernicious jutemiittent heretofore re- 
ferred to ; hut a majority of the cases occurring in the territorial limits 
to which these reports refer, no duubt correspond with the "JUvrecoma- 
Itiuse injlammaloire " ' of Colin, who says : " Of all the forms of pernicious 
fever, this, better than any other, may be considered as a symptomalic 
exaggeration of simple intermittent, and especially of simple remittent 

As in algid pernicious fever, the dangerous symptoms, unless directly 
induced by insolation, are commonly not developed until one or more 
paroxysms of sunple intermittent have occuiTed ; and not infrequently 
signs of approaching trouble may be observed in the intermission, or in 
the paroxysm preceding that in which these symptoms are developed, 
Sometimes there is severe headache and dizziness, or mental apathy and a 
disposition to drowsiness may be observed, with confusion of ideas and irri- 
tability of temper. The dangerous symptoms occur during the bot stage, 
when the febrile reaction is at its maximum, at which time the patient 
passes into a state of more or less profound coma. There may haro been 
convulsions during the cold stage, although this is rare except in the esse 
of children ; and usually the beginning of the hot stage is attended with 
intense cephalalgia, which gives way as the patient becomes more and 
more disposed to somnolence imd stupor. The face is Hushed, the eyes 
otUax congested, the pupils wide and immovable (Hertz), the skin hot and 
dry. The respiration, at first irregular, becomes rapid and stertoixtua 
The pulse becomes slow without losing its fuhiess, or may be rapid and 
small At the outset of the attack there is cutaneous hyperesthesia, but this 
gives way to complete insensibibty and the patient lies without feeling or 
movement, and not infrequently voids bis urine involuntoiily. Colin states 
that the only voluntaiy muscles in a state of contraction are those of the 
jaw, producing trismus. 

The patient may remain in a condition of complete or partial coma for 
many hours, and when he finally regains consciousness, is more or less 
confused, exhausted, and apalhetic. He is opt to complain of headache or 
dizziness, and very commonly is bathed in a profuse perspiration. Or the 

' " It must be understood that I sttsoh to the expression ' inflammatory ' no idra 
of organic inflammation. I give to this term the anmc signiScatiou as thoae who 
sp<>ak of the inHammatory period of yellow fever or of typhus, in order to express a 
more vloleat symptomatic and febriU movement, rather thou a phlogoais " (op. ait, p. 
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coma may continue and the case terminate fatally by n gradual failure of 
the Ueiirt'a action and arrest of the rexpii'story movements. If the patient 
survives the first attack the next paixjxj'Bm is marked by the same Bynip- 
toma in au aggravated form, unless it has been averted by prompt and vig- 
orous treatment A second attack ia very likely to be fatal, and it is ex- 
tremely rare that a third is recovered from. 

In these cases of congestive intermittent, coma is eometiniea preceiled 
by delirium, which occurs at the outset of the period of reaction — hot 
stage — and way be extremely violent. This symptom is more common, 
however, in the pernicious forms of remittent fever. The same may be 
Baid of epileptic or tetanic convulsive Beizures, and we see do good reosou 
for giving a separate account of "delirious peraicious fever," " convulsive 
pernicious fevei'," etc., etc., as some outhoi-a have done. 

The following cose of congestive (comatose) intermittent is reported by 
CoUd: 

Quotidian TnttrmilUnt Ffrer. beceming Onmaime ; TkaCh. — Loclero, fasHiar. Ninp- 
teeotb Infftnlry, admitled toth« military litwpJUl of Saint -Andre, August 27, 1804. Has 
bven iu Iluly Uiren y»ars. Had previoLUly boeu admitted to tionpil&i with remiltt-'Ut 
(ever. The preseut attack is a regulikr quotidian iud^i'mitleat wliicli hna presented no 
unusual njrtajjtoiui) utlwr tlioii abuudant HpistaxiB at the QrBt tlirae paroxjsms. tho 
fever yielded rapidly to Bulphato of quinlue. and after Septunber 4th tke patieat, 
wlio had bsKU out of Iwd eai^li day, was put iipou the regime of the colivalescenta. 

6«ptemUir l^th, he experienced a very short chill toward ten o'clock in the mcrti- 
tDg, the hour at which his fover hud previously ocourred. There wiu no further de- 
velopaetit, and at three o'clrjck the same day, at the time of our attemoon visit, he 
Uiok eight deeii^ra mutes o! Sulpliate of quinine in our pruaenoe. 

On the 14th, at tlie muniiui; visit, the patient was iri-e from fsrer and feeling well -, 
%l ten o'clock a very iutL-nisu chill oucurred, accompanied by lumbar pains and head- 
ache, which caused the patient to cry out-, the hot stage commenced toward noon* the 
read on was very intonsep and was accompanied with great resllesaneas and IncohaienRe 
of speech. At the moment when we saw (he patient ngnhi (three o'clock in the after- 
noon) the skin was hot and moist l temperature KD.S" iuthu uuilla), the face purple, the 
rexpiiatlon noisy, the jaws looked, llie musolea relaxed, the belly Inflated; nu vomit- 
ing or involuntary stools ; cutaneous sensibility very feeble. 

The epiriaxes which the patient had suffered previooslj ino'le ns hesitate to apply 
leeches i by opening the jaws with a a, oon we succeeded in administering Qfleen deci- 
gTMnmua of quiuiue, a amall part of whloh was rejected ; two blisters were applied to 
uie thighs. 

Death occurred at nine o'clock in the evening. At the autopsy we veriBad the ab- 
■olale integrity of the digestive tube ; tlie spleen was reduced lo a violet pulp ({wMll'iV) 
of uniform tint ; the same sorteniag existed hi two small supplementary spleens, the 
(i« of walnuts ; the total weight of the spleen was two hundred and twenty grammes, 
The renCriclea of llie brain contained about forty grammes oF serum ; the cortical sub- 
Itance was of a deep ash gray color and loaded with much piguient. Tliis was also 
seen in the form of parallel blackish strife in the tubular structure of the kidneys. 

Morbid Anatomv. — A fatal case of simple intermittent fever is almost 
uukuown, and opportunities for post-mortem examinations in this form of 
nmlaiiol disease are consequently extremely rare. There is no reason, 
however, to suppose that the morbid lesions are different, except perhaps 
ill degree, from those found in pernicious intermittent fever, and especially 
in the algid variety, which seems to be due entirely to the effects of ma- 
laria, while in the comatose form heat and other secondary causes play an 
important part in tlie production of the fatal symiitoms. 

When dealb is due to a complication or to au intercurrent malady, the 
morbid appearances will not be simply those induced by the malarial 
poison, and it will be necessary to exercise great care iu an attempt to de- 
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t«nnine what lesioiia belong to the malarial disease aud ^liat to the com- 
plication. 

Again, the feet that pemicioua malarial fever, and especially the coma- 
tose variety, finds its victims in the tropics and dui-ing the hottest part of 
the year, makes it very necessary to be careful that post-mort*m changeB 
are not mistaken for morbid lesions resulting from the disease. It seems 
probable that this mistake has been frequently made. Tlius Colin cnlla 
attention to the fact that the mncous membrane of the stomach and bowels 
quickly undergoes a poat-morten staining, which has been taken for evi- 
dence of subacute Jnilammation. Thia author aays : " That which proves 
that this is not the case, is that autopsies made in a cooler season of the 
year, and upon more debihtated subjects, uo longer give these appearances 
of inflammation of tlie mncous membrane of the digestive tract." 

The morbid anatomy will differ according ns the subject has succumbed 
to a primary attack of pernicious intermittent, or to a congestive or algid 
paroxysm occurring in one ah^ady suffering from malarial cachexia as a 
result of repeated attacks of simple intermittent. 

It would seem that if our object is to ascertain what are the primaiy 
lesions caused by the malarial poison, we should confine our attention to 
those fatal cases of acute mahirial toxtrmia known as algid pernicious fever, 
for in the complicated cases we are liable to full into error, and in chronic 
cases we have to deal with secondary results, which, however interesting 
and important from a pathological point of view, thi'ow but httle light 
upon the main question, ^'iz., the modus operandi of the malarial poison in 
producing the phtuomena of the disease. It seems probable that the 
essential lesion, wiiieh clinical observations would lead us to seek in the 
nervous centres, has thus far escaped our reseaiehea, aud that the morbid 
changes noted are to a great extent, if not altogether, secondary to changes 
in the living portion — the protop]aam^-of the histological elements — nerve- 
ceUa — of the cerebro- spinal and sympathetic ganglia. We have no reason, 
however, to suppose that these changes by which the vital activity of a liv- 
ing nervous element Is reduced or annihilated are demonstrable by the 
microscope, and in the absence of any such demonstration must content 
ourselves with recording the morbid lesions which are visible to the naked 
eye, or with the aid of the microscope. These ore less marked in the 
quickly fatal pernicious fevers than in chronic malarial tosicmift, at least 
so far as organic lesions are concerned ; the noticeable departures from a 
normal condition being usually nothing more than a certain amount of 
hypenemia, with or without cedematous infiltration of the organs involved. 

The changes in the blood, whether primary or secondary in their na- 
ture, are no doubt worthy of special attention. They have already been 
described at some length in Part First of the present volume. The lead- 
ing fact in the pathology of the blood in intermittent (ever, as well as in 
ot£er forms of malarial disease, relates to tlie abundant destruction of tlie 
red corpuscles, and to the presence of black pigment, which is evidently 
derived directly from the coloring matter of the disintegrated corpuscles. 
Tlus destruction of the corpuscles and formation of pigment occurs most 
extensively during a febrile paroxysm, and the corpuscular richness of the 
blood, at the time of a post-mortem examination, will therefore depend 
upon whether the subject bos fallen a victim to a pernicious access while 
in a condition of robust health, or whether he has become ausemic from 
repeated attacks of simple intermittent. The pigment which is formed 
during an intermitteut paroxysm does not, however, remain for any great 
length of time in the circulatiug fluid, aud the amount found upon ante- 
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mnrtem or poat^mortem einminatiou will doubtless depend pnrtly upon 
the corpusoular richneaa of the blood of the indiviiluttl. aiid still more upon 
the time which has elapsed siuce the seizure during which it was formed. 
Aaide from the presence of pigment there is nothiu|r peculiar in th 
blood of patients dead from intemiitteDt fevar which can be recognized by 
the luicroacope. The red corpuscles are sometimes observed to be crenated, 
but this is frequently seen in the blood of patients dying from other acute 
febrile diseases ; and iu that of healthy individuals as well, under certain 
circumstances which relate not to the condition of the individual, but to 
the treatment which the blood receivea while undergoing examination. 
The relative abundance of white corpuscles depends ujmu the degree of 
antemia, and the blood of patients Buffering from malarifd ancemia preaenta 
no peculiarities by which it can be distinguished from that of antemia from 
other causes, unleas black pigment is present in it from a recent intermit- 
tent pturoiysm. Colin says : 

During the Tears 1604 and 18G5 I examined with tha mloroBoope the blood of neirlj 
«U the »niemiofl who, in Buluinu, ware admitted to my wrarda. I expected to And in 
tiie blood an alleratiou corresponding with the Hplcnic und cutaneous pigmentatiOD, to 
Terir;^ Ihu presence of pigmcot. Out of flS oases in whicli I linve noted the results of 
tills exani in Btlon thare only encountered pigment granules in tliree.' 

Meiga hna shown, however, that " pigment may exist abundantly in the 
visceral capillaries, and in the contents of the portal vein and other large 
vessels, when blood obtained from the derm and subcutaneous tissues does 
not exhibit it'" 

The some author has noted that "in the acute stages of malarial fever, 
the red blood-oorpu aides are darker than natural, appear soft, are aonie- 
timcs crenated, readily yield their coloring matter when mingled with 
water, and are disposed to mass irregularly rather than to form distinct 
rouleaux.'" 

It is not claimed, however, that these appearances are peculiar to the 
blood of uitermittent fever in its acute stages, nor could such a claim be 
sustained. 

The physical characters of the blood — color, density, coagulability, etc. — 
will depend largely upon the midarial hinlori/ of the patient. In sthenic in- 
dividuals who have succumbed to an acute attack of congestive intermit- 
tent, these charactcra will not differ noticeably from thoae observed in 
other acute diaeaaes ; iu aniemic subjecta the blood will be found pale and 
watery, and coagtilation will be imperfect The difference among authors 
with reference to the amount of fibrine present, is doubtless due to this 
difference in the history of the patient* examined. Leonard and Foley, 
who made a careful study of the blood of malarial fever in Algeria, found 
that while the albumen and red globules were reduced in quantity the 
fibrine varied but little from the normal amount' Later observers have 
claimed that the amount of iibrine is also reduced, ami there is no reason 
to doubt the correctness of their observations. Meigs, however, in a case 
of congestive fever found that the blood from the vena cava, " on standing 
separated into serum and ^rm clot, pinkish above, dark below." 

The dork pifrment formed in the blood is deposited in the various or- 
gans and tisaues of the body, and especially in the spleen, the Ever, the 
kidneys, the lymphatic glands, the brain, and spinul cord. It may also be 
demonstrated in the integument and iu serous membranes, where it marks 
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out the course of the blood-veBsela. in the walls of which it is deposited. 
Home authors have been indiued to attribute to this pigment a very impor- 
tant ri)Ie in the production of the morbid plienomena which characterize 
periodic fevers ; and there can be little doubt that this ingoluble granidar 
raatfiriol, which must be lookad upon its a foreign element in the blood, is 
capable of giving rise to special symptoms, by blocking up capillary blood- 
vessels, and perhaps by acting as a mechanical irritant to the nervous cen- 
tres. Interference with the function of the liver has been ascribed to the 
blocking up of the smaller branches of the portal vein, and icterus to an 
accumulatiua of pigment in the biliary duct« of small size {Grohe). The 
dangerous brain symptoms, such as coma, delirium, and convidsions, liave 
also been explained in the same way, and it is very probable that this ex- 
planation is correct in certaiu casea The capillary obstruction would nat- 
urally lead to serous efiiisioa, or to extravasation of blood from rupture of 
the vessels. But this will not account for all the nervous phenotoena, in- 
asmuch as the amount of pigment found upon post-mortem examination 
bears no definite rektion to the severity of these phenomena, which, more- 
over, are fully accounted for by the hyperjcmia, cedema, and softening whidh 
may occur independently of the accumulation of pigment (Hertz). Accord- 
ing to Heschl, the pigment is not found in the tissues of organs, but is de- 
posited iu the walls of the blood-vessels. 

The changes in the )^leen in pernicious intermittent fever are said by 
Colin to be as constant and as characteristic as are the changes in the in- 
testinal glands in abdominal typhus. These alterations consist in soften- 
ing and pigmentation of the organ. The softening ia less marked in the 
case of inchviduals who have succumbed at the end of a long series of in- 
termittent attacks, in whom the spleen ia often greatly hypei-trophied and 
indurated. In these cases the unusual development of the tibrous frame- 
work of the organ gives it a certain amount of firmness, even when thfi 
parenchyma is softened. 

Softening of the spleen is no doubt a very constant condition as a re- 
sult of "pernicious fever," but it is not peculiar to cases of malarial origin. 
It ia, however, extremely well marked in pernicious malarial fevers occur- 
ring in sthenic individuals in whom splenic hypertrophy has not been de- 
veloped prior to the fatal attack. In these eases the spleen, when placed 
upon a table, may spread itself out "like a bladder half full of water" 
(Colin), the contents consisling of a dark-colored pulp, or of a black, 
bloody fluid. In most cases of pernicious intermittent a certain amount of 
hypertrophy also esista, and this may be very considerable — tlu-ee or four 
times the normal size ; but Colin states that in the absence of previous 
cachexia the organ does not usually attain the dimensions to wliich it ax' 
rives in typhoid fever. It is not uncommon to 6nd discolorationa and 
thickening of the capsule of the spleen and adhesions to neighboring 
organs. Infarctions also are not rare, and these may residt iu abscess 
or in gangrene. Rupture of the spleen attended with fatal hemorrhage 
may also occur (Hertz). 

Pigmentation of the spleen, even when its parenchyma is diffluent, is 
said by Colin to be a characteristic feature which makes it possible to dis- 
tinguish between the spleen of a victim of pernicious intermittent and the 
softened and dark-colored spleen of some other affections — e g., typhoid 
and scarlet fever. 
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are little circular xonra, of Rva to twent^-flTe millimetrca In dixmeter, which >t their 
rircomference shade off illto Ihe general color of the organ, and vrbich become grad- 
uallj more deeply colored toward the centre, where they are bliLuk as eoaL 

Each of Uiese lonet correipondH with the section of a maas rarj-ing from the size of 
I p*a to tliat o£ a small nul, and the number Is in invarae proportion to the dimensions 
o'. these maoses. When they are volumiaous, Ihej are very diffluent, and their sai- 
foce is wrinkled by blowing gently upon it. 

Microscopical examination shows thai these masses are composed of the varions ele- 
menla of the blood, and especially by a great quantity of pigraent, either in fragments 
with sharp and crystalline angles, or in granules more or leas rounded or included in 
Uie leucocytes.' 

In hypertropliy of the epleen from chronic malariii] poisoning, ee- 
pecitdly when the immediate cause of death is not a pernicious febrile at- 
tack, the organ is untiatnridly hard and friable, instead of being softened. 
This is due to an excessive development of the fibrous tissue of the capsule 
and trabeculre of ttie organ, and in some cases to inflammatory exudates. 

The capsule sometimes attains a thickness of two or three centimetres 
and is composed of several layers. According to Russell ' the trabecular 
fibrous tissue does not increase with the increase of spleen pulp, and the 
malarially enlarged spleen is seldom met with of firm, tough consistence. 
Tbis author asserts that : 

The permanent increase in hulk is mainly due to perinonent inereoae in amount of 
«p1een pulp, to a less degree, to tbe presence of exudative products of inflammation or 
congestion, as well as to more or less permanent dllataCiou of the arteries and increase 
in the amount otbloud in the spleen. 

Colin, on the other hand, says that hj-pertrophy is due to the exces- 
sive development of the fibro-muscular framework — blood-vessels and tra- 
lieculiB— of the organ, and that the splenic circulation is eometimea so 
much interfered with by the hypertrophy of the fibrous tissue that the 
organ presents a pale and lardaceous appearance. On section these spleens 
present white zones or patches of hyperti-ophied trabecular tissue alter- 
nating with slate-colored or marbled patches of pigmented parenchyma. 
In those cases iu which, after being greatly enlarged, tbe spleen has again 
been reduced in size, it may be found atrophic, firm, and tough, with a 
large increase of its trabecular tissue, and almost entire disappearance of 
its pulp (Herta;), The extent of the enlargement varies greatly in different 
cases ; often it is of enormous size, as much as fifteen or twenty times the 
normal size of the organ. Quoin says that though in health it weighs 
only from five to seven ounces, in intermittent fever it attains a weight 
of eighteen to twenty poimda, and has been known to weigh forty pounds 
(Russell). 

In fatal cases of pernicious intermittent the liver is foimd to be en- 
larged and byperreroic, sometimes softened, and occasionally studded with 
apoplectic extravasations of blood. In chronic cases it is more or less en- 
larged and indurated from interstitial deposit ; but, according to CoUti, 
cirrhosis is of rare occurrence. Amyloid or fatty degeneration is found in 
certain cases, but there is no reason to beheve that this is a direct result 
of tbe action of the malarial poison. Pigment similar to that found in the 
spleen is abundant in this organ, and upon section will be seen in the form 
i patches or etris. 
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The Icidneyn also are usually hyperreraic and pigroenteJ. The leeionB 
characteristic of chronic Bright'a disease and amyloid degeneration are 
aometimea observed, but these are secondai-y or accidental complications 

The heart in acute caaes is found to be pale and flaccid, and sometimes 
presents evidence of fatty or granular degeneration. In chronic cases it 
is often enlarged, the cavities being dilated, and the avails in certain eases 
thickened. These changes are believed by Cclin to be due to passive dila- 
tation in the first instance, induced by excessive strain upon the organ 
during a series of intermittent paroxysms, and to a subsequent consei'v- 
ative hypertropby of the cardiac muscle. In algid pernicious intermittent 
eochymotic extravasations are often seen in the endocardium and pericar- 
dium, and the muscular structure may he dark, infiltrated, tender, and 
easily torn (Hertz). The right side of the heart la filled with dark blood, 
either fluid or imperfectly coagulated, as is also the vena ca^-a and the 
large venous trunks generally. 

The older authors laid much stress upon the changes in the gastro-in- 
testinal mucous mEunbrane. These were supposed to be of an inflamma- 
tory character, and induced Broussais to describe pernicious fevers under 
the name gastro-cephalite. Colin believes that posUmortem discoloration 
and softening liaa frequently been mistaken for evidence of subacute in- 
flammation, and it seems very probable that this suspicion is well founded. 
Still there is evidence that in protracted cases hypenemia, which is the 
characteristic lesion, may end iu oataii-hal inflammation. In complicated 
cases the pathological evidence of the complication will of course b« found 
associated with those changes due to the malarial disease. Thus we may 
find evidence of a dysenteric complication in the large intestine, or of a 
typhoid or catarrhal complication in the small intestine, etc. 

The lungs also give evidence of congestion ; the lower lobes are en- 
gorged, and in the algid form hemorrhagic infai-ctiona are not infrequently 
encountered. 

The lesions appertaining to the nervous s^/ffeni correspond with those 
found elsewhere, viz., h}-perffimia with or viithout cedema, and occasion- 
ally hemorrhagic extravasations of small size, together with pigmentation. 
In sthenic individuals who have succumbed to a comatose pernicious par- 
oxysm the brain is intensely hyperremic, and a considerable amount of 
serum is found in the ventricles. The meninges are also injected, but 
present no evidence of inflammation. In the algid form the substance ot 
the brain and cord is said to be pale, bloodless, dry, and tough (Hertz). 
This condition of aflfairs, however, indicates that the individual was in a 
cachectic condition when seized with the fatal paroxysm. Occasionally 
evidence of inflammation is found, when the pernicious attack has not been 
quickly fatal, but this is the exception, and should be considered a sequela 
or compUcation rather than a direct result of the malarial intoxication. 
The punctiform extravasations sometimes observed in the cerebral sub- 
stance have been ascribed to blocking up of the capillaries by masses of 
pigment, but Heschl says they may exist independently of pigment form- 
ation, and that they are due to capillary aneurisms. Colin also believes 
that the pigment found in the minute hemorrhagic infarctions is a result 
and not a cause of the capillary blood stasia This autlior does not accept 
the view that the pigment found in the various organs has been mainly 
formed in the spleen. He says ; 

t in pUcK nt coming from a distnnee, m emboli, the cerabr*! 
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«>les an exaggerated ilestruction nf r^ earpiisclGS. ' Tlip same thing oconra in the braiu, 
thp liver, and the kidneys, id whioh the pigment indicalea a deslruction, SDlirel/ local, 
at tlte colleottonB which occur during tlie violent suiguine congFBtlDn of these organs. 
In the same wajr we Bud, Bomelimi^Hi in cenTatefcelits from typhoid fever, after rcBa- 
lution of tlie lueeenlerio glonda, th.tt tlieiio orgHua are deeply pigmented ; that pignieu- 
talion of tlie large intestine is a vvslige uf dysenteric inflammation ; that in old liumur- 
rhagie fnoi in the liridn we find blood pigment in all its forms (either ia cells or in Iren 
crystals of hwmatoidine). In the same way the solid elements of the blood in perni- 
rinua fever undergo a dissohilion. attested by similar resnite, in the principal organs 
in which it atvnniiitaleB ; only in (his cii«e the change will occur with a rapidity which 
i> perhaps one ot the most essential characters of this alFection. 

The foUowing case of comatoso pernicious fever ia extremely valuable 
liec^use of the fiill account of the morbid anatomy given by the dietin- 
gnished author who haa reported it — the lamented Di: J. Forsyth Meigs, 
of Phihidelphia : 

Cash I. Amim'^iationof Pit/iwit in tht Blood itnd T-'w"* — Pupntnted Bmia—Oomit 
—Dntth. — Unknown man, aged about seventy. Admitted Tuesday, October 13, ISQS, 
to P.M. Taken ill upon a railroad train and brought to the hospital in a slate ot ab- 
■Dlnt« ancnnsoiouBDess, from wliich he could not be aroused. No further history could 
be obtained, except thnt he came from a Southern malarial district and had been But- 
tarjng from fevitr. Pnlao Klli, feeble i skin dry; extremities cold, head and trunk 
warm ; respirations frequent, loudly slertorous, jerky. Pupils very muali oontract«d, 
nnltorm and aymmetrical, not responding to light. No apparent paralysis of extremi- 
ties, bnt faeces fre<ilieu(ly and invoiantarily voided. Dysphagia almost abralnte. 

Ordered : Hot both, turpentine enema, blister to back ot neck, one ounce of whisker 

October I4th, 11 a.m.— Has remained nnconscions. Swallowed • portion of tlm 
trhiskey. Skin warm tbrougliout and moist. Pnlse fuller, less frequent {Wi\ very 
rompre^iblc. Pnplla contriLcled ad miulmim. Breathing us yesterday ; tubes fllli'd 
with frothy mucus; mouth filled with bright yellow fluid now vomitfd from tliu 
stomach. 

Ordered: Q. Hagnesfn eulph., % ea. ; oleitiglii, gtt. ij. ; aqnse, r\. s. M. Fiathanitns. 
I). Quiniw snlph. . gr. xlj. ; spt, frnmenli, f | j. ; beef tea, f J j. — M. H. q. h. per anum, 

/Pool (from finger). Bed corpuscles dark, jelly-like, not crenated. Fine black 
pigment grannies very abundant, free, and in cells presenting the appearance of white 
corpnacles. Rouleaux formed in masses. White ci^lls increased in number, and large. 

Died at 7.30 I'. M. 

Aalopiy FbHf ilo-ira nfler De'tih. — Body not emaciated. Brain : Of chocolate-gray 
rolor. On its section-surface the delicate tortnous vessels appeared abnormally dis- 
tinct, and the white substance was throughout ot a dull, dirty-gray hue. No conllpiC' 
uuoa congestion of the veBsels of conveiity. Marked subarachnoid serous effusion orer 

Ctarior superior part of convexity ; also considerable flaid of the same character at 
lofbmin. Shreds ot lymph around the pons and anterior surface of corcbellnm, 
and thickening of the membranes aking the borders of Sylvian fliwure. No apoplexy 
or mntricaUr effusion. Spiiuil eorii : Leaden-gray on section. Tharnr: Some plen- 
rilio adhfvions on left side. Very abundant pigmentary deposit in lungs ; no tubercle ; 
Hpp«r lobes crepitant thronghont, but highly eedematons ; lower lobes inmost non- 
crvpitant, but floated in water, llmrl : Fibre firm ; valves healthy, except small cal- 
ctreouB deposit on aortic surfaoe of one semi-lunar valve ; not suiBcient to prevent tl.-< 
action. AMoiiu-n : Sl-inui-h much diatPnded ; slightly congested internally. InlMtinr* 
presented no glandniir iLliorniion ; mucous membrane stained with bile ; mesenteric 
glands slightly enlarged ; nniii'-roiix small points ot pigment In the omentum. Lirrr : 
iCdge thin, extending one inch liolow the sternum ; dark olive-green on section. Gall- 
bladder moderately distended with dark bile, without calculi, and situated abnormally 
to the right of the tmnsvenie fissure, in a depression of the under surface ot the right 
lube, fita^nuu healthy. Splffn very much enlarged, at least Ave times the slio and 
Widght nf the healthy organ. Peritoneal investment irregnlnrly thickened and whit* 
iah. At the anterior part of its upper extremity a thin Hlra ot blood-clot, firm, and 

' Two expcrimenlerB have succeeded in producing infarctions of the spleen in dog* 
andcalsby section of the splenic plexns. rhamaterixed.br the abundant presenott uf red 
corpuscles and by an enormous quantity ot pigment Ih all Its fomu— diffuwd, «ryat»l- 
■" 1, in cells, etc. (Jaschkowili and Kowalewski, i;i Vicchow's Archives). 
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eTidentlj formed for Bomp hoors at leii»t. Tlio pulp «hb diirk. nf grenuUh titig«, fcnd 
BOltsr than 18 natuntl. Kt:hiri/a ; Urujiali-ped, witlidurk i^oidls ; 11 nil ; ivlatine^iw- o( 
corliol and latialikt portioiiB normal. CyM, tho size oi ■ Hllwrt-iiul in Ilia lull, just Iw- 
iieath the puritooiiiim. SaprH-ruual capaulus apparHull/ lieiilth}'. Uliivl waltir;, de- 
poeltiDg, on BlAndiiig, biack matter. 

Mieroaaipie Appt'twanee^.^Blooi from portal rrin : K*d oorpiisolea few, rannini; 
together ; no allempt at formation of rouleaux ; darker Ihan ununl or rerj' pule. Whiiu 
corpiucles muc)i increased in number, varying in site, differenll/ nuclealMl. \'«r</ 
nuuiy oella. similair to those it the aplenlo pulp and to lliosa observed in blood from 
the finger, Bametlmea larger than ordinary white oorpuscles, containing a great qnaa- 
tltr of black granular pigment. Abnndiint free pigment grains and granules of Tarimu 
Eliapes and sizes ; iisuall/ iulensel^ binvk. ISmd fnrin leiin nirti (above junction of 
Iliad bnl below renal veins): on standing separated into serum and firm clot, pinkisli 
above, dark beluw. The lower layer oontiiiiiud red corpiiwtcs runtiiug ti^ther an 
tliongb almost diffluent; an ianreosed number of white porpuccles ; a few cella con- 
taining pigment granules, and some free pigment, but thM grains smaller and fewer 
tlian in the bloiKl of hepatic veins. Blood at base of brain coiitniiii'd niimerouBpignifiit 
maases. Bmin : Capillaries of the while substance coutained mucli grotiulivr pigment. 
Qra; matter of a dark obocolate color ; capillaries everywhere illled with ^gmeiit 
granules ; a few pigment masses in the tissue safastance propor. Spiiiiil eoni : A oal- 
leetjon of pigment grannlea in all the oapillarles. t^pUen: 1 ulp containing tvA btnjd- 
corposoles ; connectire-lisauo cells ; many culla with granular pigment aud otlieiB 
witnout it: free blook graini and granule* throughout in largo quantity. lAnrt; 
Muscular fibre health/ ; capillaries containing pigment ; large blnck masses and gran- 
ules free in the tinaae. Metenlrrie j/Liiult: Firm, somewhat enlarged. Section'sur- 
f>«e exhibited a dark ring near exterior o( gland, seen under a lens to be due to abim- 
dont pigment entangled in the gland Btruotiire. J.iriv: Cells with nuclei ns in health ; 
much pigment in mamet and granules, adhering to the cells or exiatlng within them— 
I.e., in their " formed matter." In the blood oT hepatic vein, pigment cello each M 
seen in portal rein and spleen. The omentum was dotted with smnll black point* of 
pigment entangled in the fibrous tissue. Kidney : Malpighian tufts dotted with p(g- 
mont ; free mmraes In the renal tissue. Eplthelitim healthy. Uriae : Acid; afew 
grinnlBT casts, vesical epitheliam, and nnmeroiis sp^rmattnoa ; no albnmen: no pigment 

Bemakks. — I had never Iwfore seen a bruin presenting such an appearanM. It 
was leaden-col ore d throughout, as long ago deiieribed by Uorgngni, wno ie qiiolwl by 
Frerichs. The hue of the gray matter was most singular. It looked as though it had 
been washeil over with a not very weak solution of India-ink. I examined many 
specimens with the microscope. In every one ot these all oF the capillaries were un- 
usually distinct, and were crowded with black pigment in the form ot granulsa, (ying 
in their calibre or deposited apparently in the walls themselves. Tliere existed also, 
scattered tliroiigh the cortical brain'Substanee, isolated grains of pigment maqh too 
large to be embraced in a capillary tube. It was evident that the general dark oolor of 
■he Aerebral tissue and subslance of tlie spinal cord was dun to this aggregnlion of mi- 
nute grains and granules. Wherever the blood had gone it had taken the pl^ent, 
niKng the capillaries and lodging it in the tissues. To the nnked eye. and more par- 
licnlorly to the eye aided by a po(;ket lens, the fine veeseluaf the white medullaiy mat- 
ter were everywhere visible, resembling, as Dr. Bright nptly remarks, the " appearauM 
prodnced by scraping the nap of flue cloth upon n sheet of ivhitc paper," ThueolcD' a( 
the liver was olive-green, as stated in the notes. The term -'bionted liver," employed 
by Dr. Thomna Slewurdson in hlg paper on " Bilioun Fever," already referred to, mnit 
correctly expressen this appearance, 1 was resident pliysielan Id the hoapital at ths 
lime Dr. Stewanlson's observations were made, and I well recoll«ot the appi>iiraneC9 t* 
seen. Tliey were the iame as regards the liver »» tlioao present in this inslancn, 'lli» 
case above described is strikingly similar to that detailed by Bright and to those nlos- 
sifiad by Frericlis under the head of "cases with cerebral disturlance. " Xulonly wen< 
the poet-mortem appearances ot the blood and tissues entirely aualogous, but, as in 
many of the instance* oiled, the patient first came under notice in a state ot uncon- 
Bciousneas ; the series of pathol<^ipal conditions having ended (probably dnring a 
febrile paroxram) in the taddta occurrence uf convulsions, stupor, coma, and early 
death.' 

' Boraetimes severe brain symptoms, which speedily prove fatal, are developed after 
only a few hours of vague indisp<wition without any distinct febrile symptoms manifest- 
ing tbamielvef. In other cases a simple intrrmiltent fever haa existed for we«luior 
ntontha when suddenly a severe fit comes on which often tormiualM fatally In an lu- 
atant (Frericha, vol. i,,'p. 83S). 
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' Theatjcent. — Phj-sicians as a rule ffive bwt little atteutioD to the treal- 

it of the febrile porosj'ams iu tnmple intermittent, inasmuch as theynr^ 
not attended with anj daugnr to the patient and because the main indication 
is eyidently to present the perioiHc return of these paroxysms by specific 
medication. The treatment uf the " ague fit," therefore, for the mont part, 
comes within the province of domestic practice. Its object is to alleviate, 
aa far as possible, the uncomfortable Hensafious of the patient during th^ 
cold ajid the hot stages of the piiroxysms and to encourage cutaneous 
transudation, as the inaugui-ation of the sweating stage is attended with 
an alleviation of the fever, headache, and other nervous symptoms. 

In the comparatively brief paroxysms of the tertian and quaiiAn type 
the physician may safely leave the patient to his own resources or to those 
of his immediate attendants. But in the more protracted paroxysms of 
the quotidian type he will frequently be called upon to prescribe for the 
relief of distressing symptoms connected with the febrile attack, and in 
the pernicious forms the life of the patient will often depend upon hia 
prompt and judicious interference. 

Treatment during the Parnxysm.. — The senaalionsof the patient during 
the cold stage seem to furnish an indication for treatment ; but it must 
be remembered that these sensations are of nervous origin, and that while 
his teeth are chattering and he complains of being very cold, the tempciu- 
ture of his blood is already above the normal, and that these chills occur 
most conunonly durixig the warm season of the year, and often when tlie 
external temperature approaches that of the human body in health, Under 
these circumstances, to cover the patient heavily with bedding or to ad- 
minister hot drinks is productive of harm rather than goo<l, as the interior 
body-heat i.i increased, without any relief to the condition upon which the 
rigor depends or to the chilly sensations of the patient The body should 
be lightly covered, however, and the patient protected fi'om currents of 
air. The cxlemcd application of heat is a very different matter, and is de- 
cidedly useful Reaction is encouraged and the patient conmiooly experi- 
ences great comfort from such appUcations, which may be made in the 
form of pediluvia, or by inaana of bottles or " rubber b.igs" filled with hot 
water, hot bricks, ete. Remedies which act directly upon the nervona 
centres are far more potent for the relief of rigor, and by these not only 
the cold stage but the entire paroxysm may be very much abridged and 
the distressing symptoms alleviated. One of the most usefid of these rem-, 
edies is opium, wliich, according to Dr. Wood, " ofteu affords great relief, 
and sometimes shortens the chill and moderates the subsequent fever."' ' 
The following testimony rehitingto the beneficial action of this drug is given 
by Dr. James Lind : ' 

Having given a dose of opium in an obstinate case of ague, on account 
of some accidental symptom, to the great relief of the patient. Or. Lind 
decided to give the remedy a more extended trial, and it was administered 
to twenty-five patients, immediately after the hot fit. with benefit so &r as 
the relief of headache and other nervous symptoms was concerned. 

Encoaraged b; this sucotiiB. I next day ordered the opisle lo be given during the 
hnt lit. In oleven patlenla odI of tvr«lve lo whom 11 wia Ihiu ndmiiiislered it remoVMl 
Itie lieaduhe, ■bated tlie fsver, and produced a profuse sweat, irhloh WM soon fol- 
lowed t>y a perfect intermission. .Shire tbnt time 1 have prescribed an opiate lo u[r- 
wtud of three hundred patienti Uborhig under the dlHease. 1 obterved that when 



(quoted from Butlett, op. dt, p. 3DS). 
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glTen during the IntermlMion it had nut any efT^ct, either in presenting or mitigating 
tiie Buoceading fit ; when given in the cold Ht it ohps or twice neemed to rumovH it ; 
iTh?n given half an hour e-ttuT the commeiii:eini'ut of thu hot fll it guni^rally gave im- 
mediate relief. 

The ulTecl* of opium glren in the hot lit nf an intermitling fever are three : 
First, it Bliortena iind ftbates the fit, and thin with more certainty than ux oaace of 
bark is found to remova llie disease. Second, it generall/ gives ■ seusibla reliet to 
the head, takes off the burning liHot of the tuvur, and occoaiouB a profuM «weaL Tliia 
sweat is attended nith an agreeable foriiiFEu i>[ the akin initesd of the dieagrpeable 
burning sensation whicli usiiallj' aflfepts patients sweating in the hot fit, and is more 
ooplouB tlian in those who are not under tlie inlluenee of opium. Third, it often pro- 
duces a soft, refreshing sleep, to patients before liarasaed with fever, from wliicb tbej 
awake bathed in sweat and in a great measure fre^ from complaint, 

I have always observed tiiat the efforts of opium are more uniform and donotant in 
intermitling fevers than in most other diseases, and ore then more quiok and sensibio 
than most other mediRlnen. An opiate tlius given soon after the commencement of 
tlie liot fit, by abating the violence and lessening the duration of the fever, preserver 
the oonstltotiDn uninjured. Since 1 have used opium in agues, a dropsy or jaundice 
Hob Buldom attacked any of my patients in these diseases. 

Fajrer Bays : "The antiperiodic powers of opium are probably the chief 
reason why opium-eating and Bnioking has become bo widely spread a 
habit in China aud India." There may be some question as regards this ; 
but, if it be true, no one in this countrj' would think of admin iBtering the 
drug as an antiperiodic, and it is only because of its recognized %'alue in 
arresting or mitigating the distressing sjTnptoms of the febrile paroxysm 
that attention is called to it in the present place. Waring say» that he has 
Been opium act like a charm in abridging tiie cold stage and in mitigating 
the severity of the hot stage. Colin says that opiates administered at the 
outset of an attack not only quiet the nervous excitement, but also diminish 
the dumtion of the paroxysm. Notwithstanding this evidence in their favor, 
ve do not recommed a habitual resort to opiates during the paroxysms of 
intermittent, and would reserve this remedy for exceptional cases, and es- 
pecially for those in which the nervous symptoms are unusually severe 
and the patient poorly fitted to endure them. No doubt in properly 
selected cases the administration, by hypodermic injection, of one-eightb 
to one-fourth of a gi-ain of morphia will be attended with tlie happiest 
results BO far as the immediate relief of the distressing aj-mptoms is con- 
cerned. 

Another remedy which often cuts short the stage of chill and abridges 
more or less the febrile stage is chloroform, atlministered internally iti 
drachm doses. The value of chloroform administered in this manner has 
been insisteil upon by several authors, and especially by Merrill,' McClel- 
lan,' Eiigan,' and Scott.' 

Dr. Eagan says : 

In order to obtain (he full measure of its therapeutic influence, chloroform ahould 
be given, as insisted upon by Dr. Merrill, In •' physiological doses " of f, 3 j., to be re- 
peated at the interval of fifteen minutes or halt an hoar till its full hypnolio effdct 
a axperienced. Employed ia this way it will, in a large proportion of easeF, arrest 
the paroxysm in the Ilrst stadium, and when II fails to do so it wilt almost invariably 
diminish its intensity and to that extent lesAen the severity of the succeeding hot stage. 

■ The discovery of the value of chloroform i 
stage of fever ia oaid by Eogan U> have been madi 
York, in IS53. 

' l>!ai^on Ely McCleilan, U.S.A , in Am. J. of the Hed. So., Pbila., July, 1860. 
pp. 271-4. 

> Dr. Samson Eagan, Jeflerarm City, Texas, N. Orl. M. A B. J., Oct., 18S8. p. 701. 

* Dr. D. Scott, of Belief ontaine, lowft. 
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Wb lift»e employed IhB rfimody largely in thifl condilion for llm lost eight yeara in tlic 
nuniier above BpeciHed. and w» take pluaBure in olferitig our teebln tantiiuoiiy as to its 
perfect s»felj and efficieacry iu bringing about reaction frona tlie cola stage of tevcr be- 
ynud all other remudiefl with wtiicb we are aoqiiaiiiled. , . Tlie Immecse vaiut 

at this agent can be duij ealimated only by witnessing its operation in the cold >tag« ' 
af ■ perniciouB paroxysm in onaea in wliicti the patient Is seen too late for the grent 
antiperiodic qninia to be available Perhaps in no nth^r patholoj^ci'l con- 
dition is the curative power of medicine excmplilied iu a mumier more positive and 
Glrililug. ' 

Dr. Scott's testimony is as follows : 

In twenty caeea, after the adminiEtrnlion of one Bnidrarhm each, the chill wm im- 
mediately arrested, with tbe exception of one case, in which the above dose waa re- 
pealed in one hour ; in eleven of thK above cases the febrile stage was probably 
abridged : la the remaining oasaa tlie fever ran about as usual, all, with few exoep- 
liouB, terminating iu profuse perspiration ; in eight of the cases the paroxysm returned 
on tbe succeeding day, in nine on the senoiid day, and three escaped, but were lub- 
seqoently attacked in from seven to twenty days-. In. tbe remaining cases, no reliance 
was placed on the curative properties of the choiroform (wliich I only administered for 
the purpose of abridging the chilli, which whs followed by large doses of sulph. qiiiniw 
an goon as the sweating atOKe wrts et<tnMished. — In conclusion Dr. S. , snys that nhloro- 
furm is a valuable and safe hypnotic in ihi.' dose of one fluidrachm, in the cold stage 
of intermittent fever, and never fails to arr'-st the chill, tbe patient falling into a re- 
freshing slumber as described by Dr. McClellan. Dr. 8. administered it, like Dr. Mo' 
Clellau, tmdiluted.' 

The infanlation of chloroform, of ciuuhonic ether, 3]'- {Groh), and of 
ainyl nitrite, gtt. 2 to 3 (Saundsrs), lias also been _recoramendecl for ttie 
abortion of the paroxysm, or at least of the cold stage, and no dimbt all of 
these remedies have a certain value. 

Various other methods have been recommended for the same ptirposc, 
Thus Von den Broeh ' claims to have prevented tlie development of a 
paroxysm in 60 out of 89 cases, in the military hoHpital at Mona, by the 
use of hot mustard foot-batLn, half an hour before the expected return of 
the fever ; Audouard ' recommended large sinapisms, applied to the limbfi 
immediately before the attack ; lAllour ' has claimed that general friction 
with camphorated alcohol will abort the paroxysm ; Gondret ' reports great 
success from the use of numerous dry cups, applied along the spine ; 
Bailly ' recommended ligature of the extremities, and general and method- 
ical compression of tbe abdominal cavity to diminish the amount of blood 
in this cavity ; Surgeon Kennedy,' of the Confederate Ai-my. discovered 
that the return might sometimes be prevented by applying a bandage wet 
with turpentine around the body at the lower part of the chest, hali an 
hour before the expected paroxysm. 

When the chill is severe and protracted, Dr. George B. Wood recxim- 
mends the hot vapor bath, wliich may be given by raising the bedclothes 
over the patient by means of crossed half-hoops, and placing near the Iiody 
hot bricks wrapped in wet flanneL The same author advises the use of 
hot drinks, such as lemonade, toast-water, or infusion ol balm. Warm 
drinks are commonly used in this country iu domestic practice, and ar6 
also recommended by Fayrer, Colin, and others. Hertz, however, is op- 
posed to their use. 

' Op, ciL, p. 701. 'Am. J. of the M, Sc., Phila., April, IWW, p, 663. 

* Bulletin g^n. de thi^rapentique, IW."!. 

' Nouvelle (b^iapeutiqne dea Sevres int. Psris, 1812. 

> Tbfwi de Paris, I8.'i6. ' Boll, de I'Acid. de Mdd., t. xv., 68a tKH. 

' Ttsite des Sevres int., p. 440. * Confederate Had. and Suiy. J. , No. 1. 
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In the algid form of pernicious intermittent fever tlie indication aeems 
to be still more pronounced for the external applicTitioii of heat, and of re- 
vulsive remedies, euch as mustard, turpentine, red pepper, etc, and experi- 
enoed practitioners in oU parts of the world are in accord as to the pn>- 
priely of resortiag to these measures, wliich, however, all agree are often 
quite inadequate to bring about the desired reaction, M'hich is more sui'ety 
iuduced by remedies acting directly upon the nervous centres, and especially 
by the sovereign remedy, quinine. Some physicinns have thouglit it neces- 
H iry to apply blisters to the thighs aud elsewhere iu these algid parosyems, 
but this practice ie ou]y mentioned here for the pui-pose of condemning it. 
It is doubtful whether the revulsive effect of the blister is equal to that of 
large sinapisms moved from place to place, and it is certainly taking an un- 
due advantage of the helpless condition of the patient to inflict ujmn him 
the suffering which he is sure to experience from the blistered surface, if 
he is fortunate enough to survive the pernicious attack. 

The internal use of stimulants is nut to be recommended in these coses. 
We believe that the general experience of the profession is in accord with 
that of Davidson in this particular, who says , " My own experience has 
been that stimulants, as a general rule, ai'e not well home by the stomach, 
but increase vomiting, and are apt to ]>rove injurious when reaction takes 

A mode of treatment quite the opposite of that heretofore referred to 
has been recommended for the prevention of an approaching paroxysm, 
aud for the reUef of the algid condition iu pernicious intermittent fever, 
This consistB in the use of cold water in the foim of a bath or douche- 
Tlie value of this method of treatment, especially iu comatose and in algid 
pernicious paroxysms, is beyond question, and has the endorsement of some 
of the highest authorities in our ovm country and abroaiL 

Truka ' advised the use of the cold batli in advance of the expected re- 
turn of on intermittent paroxysm, as an abortive measiu«. Currie * also 
resorted to cold affusions an hour before the invasion of the initial chill, 
with the view of preventing the attack. Others have resorted to the use 
of cold baths, wet packs, etc.. only during t)ie hot stage, aud with the view 
of modifying the intensity of the febrile movement aud ila duration. 

But it is especially in peroicious fevers that this remedy has given the 
most striking and beneficial results, and next to the administration of tlie 
sulphate of quinine in large doses, it is probably our most valuable resource 
in these cases. It may seem a bold expeiiment to dash cold water over a 
patient who is alntost, or entirely, pulseless, whose extremities are cold to 
the touch, whose lips are livid or bloodless, and whose features are pinched 
and shrunken ; but the expeiiment bo.-^ been frequently made with the moat 
happy resulta. Dr. George B. Wood says : 

Rome praclltionere in tli? Weit and SoothweW ]iBbltn»lly employ eolA t(t\uUm or 
the cold l»t1i |f» a mKaiiB of produciniif renolioii). Dr. GuBtinu, of Natohex, informed 
tlie ftntbor that he had oaoe immurHed a pallvot, uliile in tlie lowest stai;e of a pemi- 
Rion* parOKybm, with aooldskin, aiid nearly or quite pntsek-sa, bnCromplaiuingbitteriF 
nf till) burning heat wliich wa.* cnnmimiiig liim, in a bath of cold mter, with the hMf- 
plmt effect. The rumudy was attreeable In the patient, and liu was allowed to remaiu 
tinlll lie began to feel somewhat chilly, when lie was removed, wiped dry. and plaoad 
iu bed. Reaction goon ciune on delightfully, and his life waa saved.* 

I N. OH. Med. & Snrg. J., Feb , 1880, p. 755, 

' HiBtoria tebHum iiit«noitt«Dliuin. Vienna. ITTS. 

' Medi'<^ Repottx on tbe Effects of WaMi, Cold ood Varm, etc. Liverpool. 1703. 

' Prajtioe of Medicine, vol. i., p. 31S. 
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EOtlier evidence o( the same kind is given by this author, who juili 
isly remarks that " Nature seems to point to the remedy by the burning 
lieat of which the patient comploius, and the great comfort he dei'iveB from 
the application. Nor is it irrational. The nei-voua system is chiefly lu 
&ult in tbeae cases. A sti-oug impression ia made upon that system by the 
sudden applicatioo of cold to the skin. If there be luiy power of reaction 
left, it is apt to be awakened by this BhocJi." In the application of the 
remedy in the algid condition, it must be remembered that it is not ab- 
Htraction of heat that is required, but a strong impression upon the nervous 
uentros. The proper method of application and the favorable effect pro- 
duced by the cold douche in these cases is well showii by the following case, 
reported by Davidson ; 

Mr. J. N , a pluitor, of middle i^e, robust In form and of general good haalth, 

mw BtUjuiked, in the maatL ot OololH^r, wilh & Mnian mtermittent fuTur, and hw »t- 
tcuded by Dr. Jr., ■ plivsirtsu ot staading and long Hxperiencu in the proFcBglan. The 
pkroxyimB were marked by iiu Epei<ial indications uf any lenduucy to a peruioloui ftirm, 
bejond tiie coDtinuancii, during thu periods of iDteruiiiuion, of some degree ot restl«sai 
nen and nausea. Uis pliysiuian had applied wet caps to tbe epigastrium, gave tliA 
patient calomel, and admiuistured quinia in full doaes during the ap^rexi*. 

lu the lliird paroxysiu. wtiiuh took place ear]}' in the forenoon, tlie patient passed 
suddenly iulu a collapsed elate, nud about tbtue o'ulook e.U. I waa called to buv biu In 
consultation. I luund liim in a (lainn frame of mind, suffering no acute pain, but com- 
pUiuSng of a seiute of oppretiaion and atriuture about the chest ; tbe respiration was 
irsqueut. with a doublu u.fort al inspiratiun. He oomplalned of nausea and heartburn, 
attended wilb a feeling of great internal hiiat, accompanied with Intense tliirNt. T]ie 
pulse was tlireadlille, rapid and hardly perceptible at the wrist ; eyes sunken, roi<]0 
pnerile, skin bedewed with h oold, clammy sweat ; the extremities very cold, tbe BlUa 
about the ears, back of the ueuk, and the extremities ot a purplisli, livid hue, and tbe 
integuments of the hands and nngen) wrinkled as if they hod been in water, The 
jactitation was very great, and tbe bowels running olT, the stools beiOR eoploiu and 
liquid ; tbe tongue was coated with a thick white fur, pale and broad. The surface of 
the chest aud abdomen waa warm. Under the perrerted nervous condition character- 
Utic or tills collapsed stale, all warmth applied to the cold surface was uupinasant, and 
the paUont cnmplainod even o! the heal of the hand when applied to the pulse. 

Ultormed by his pbysican of tbe almost liopeless nature of bis case, be had sum- 
maned his pastor, a Presbyterian minister, who was at bis bedside when I entered tbe 
room. 1 determined to use the cold douche, to which Ur. L. consented, the patient 
being left iii my charge while the doctor visited bii family. It waspracUeed iu this way. 

'Hie patient, perfectly nude, was laid supine on a blanket stretched upon the floor. 
A large tub of very cold water, procured from an abundant and shaded spring, was pro- 
vided, «nd standing at his head, I threw a large bucketful of water with considerable 
force from his cbesL downwanl. Tbe shock was severe but not unpleasant, as be atler- 
ward Informed me. Four bucketFuls in rapid succession were thus applied, anil t1l» 
patient replai«d in bed upon a »heel, iind thoroughly rubbed dry, after which the sheft 
waK remoTifd and blankets placed over liim. An enema containing nixty grain* of 
quinine, forty drops of laudanum, and an onnce of brandy, in four ounces of thin storrh 
water, was thrown into the Ifowels, and acompresa lield to the person to aniet tn ila r»- 
lention. Bottles of hot water were applied to tbe feet, aud tbe whole surtaoe of the 
body and extremities was rubbed briiicly with dry mustard. Brandy toddy was admla- 
isl«r«d in small dranghts. but was discontinued, as it gave rite to a burning sensation 
in the stomach and brooght on nausea. 

The immediate etfeot ot tlie douche was evinced in diminisblng the freqnenoy aod 
irregulariiy of the respiration, allaying tlie thirst and jactitation, and temporarily rais- 
ing the puLte. which could be felt svmewtiat more distinctly at the wrist. 

The enema was passed in about forty minutei with a oonsiderable thin dejeolioit. 
Shortly aflarward all tlie restleasoen and disquiet returned, with the previous inter- 
rupted and hurried respiration. 

Tlie douobe was again resorted to, the patient litmaelf aniloiuily calling for It, au4 
deairinf that be ahould receive it in a prone position. Four more bucketfnla of irMvr 
were dashed upon him, and, wlien replaced in bed. the enema, with sixty groins of 
i|iiiutne, sixty drops of laudanum, and one ounce of brandy, was at once given, and th* 
irj h«kt to Uie extremitiea and Criotions lepaatad aa b«for«. 
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hut more inBrked nfter Uili douobe, lh« patient expretsiii; 
use of interDal heat, tlie respiratlou bticuminu slower uid 
regular. Mid the pulse coald be felt dlatinclly eniiaijh to bv coiinled, with iddib 



iug ocourred, but the patient spat ofE quite fmquHntlj' a wliito frothy u 

At tlie expiration of two hours, notwithstanding ttie jKlaislent use of fricliona tii 
the eztremitiis, and wltli luriieiitinv along tlie course of tlitt Bpinc, and a canUoue repe- 
tition of thv brandy toddy, wliat wus gained by the lost douche seemed to liQ diwp- 
pearing. 

It was again repeated and carried lo the same extent and in the same posture. T1ii> 
ciiema having been retained, it wiui deemed biwt to repeat tlie quinia iu the aame daiui 
and with the adjuvBuls before named, care Iwing talien to hare it retained. Ileat wu 
npplied to the extremities and the frictions were continued. Not loug allerntntd tliu 
patient full into a calm bleep, which lasted a short lime. 

Reaction gteadilj progressed, the pulse developing aud the heat of the trank grad- 
ually extending to the extremities. From this time forth all the untoward symptoms, 
little by little, pMsed away, snd the escape of tliu patient from the peril iu which hn 
had been so suddenly plnniied, was apsured. 

The reaction became full and ooroplete, and the patient, throughout the next day, 
was able to lake appropriate nourishment and to retain several doses of quinia, ten 
gliUns being given at iiiterralxof three aud four hours to keep up citichouism and pre- 
vent another paroxysm. No farther medication wae needed in the uasu beyond a daw 
of oil to move the bowels some days afterward. 

Dr. Davidson, after narrating this instructive case, remarks ; " TLe cold 
douche should not be indiscrimiiiateiy practised, and fihuuld be restricted 
to persons of a sufiicientlj robust coastilutiou to bear the shock, and 
whose vital powers have not been exhausted b;^' long continuance of mala- 
rial or other disease. In n modified form, however, it could be benefidallj 
used in many cases with whom the douche would be deemed hazardous." 

This method of treating the al^d condition iu pernicious fever has the 
high endorsement of Prof N. S. Davis, of Chicago, who recommends that 
the patieut be stripped and sevei-al gallons of cold water dashed suddenly 
over his head and body, after which he is to be quickly rolled up in diy 
flannel blankets for thirty mioutes. If there is no decided iuprovement 
at the end of this time the cold douche is repeated, and he is again wrapped 
in warm blankets. 

In comatose cases, attended with a liigli temperature, tlie use of cold 
water is still more strongly indicated. It should be used in these cases, 
when the head is hot and the face flushed, as a local sedative, on ice-cap 
being applied to the head and back of the neck (Davis) ; and also to re- 
duce the body heat by means of the cold bath, wet pack, or eponging. 
When Oie comatose condition is attended with symptoms of collapse, the 
shock produced by pouring cool or tepid water upou the head, face, and 
thorax, from an elevation of several feet, will be found more efiicient in 
relieving the oppressed brain, than is the continuous a])plication of cold 
to the head. At the same time it will be necessary to resort to the use of 
rubefacients and dry heat to the extremities. In choleraic cases Davis 
says' that much benefit may be derived from the use of morphia and atropia 
administered hypodennicfdly, and if the heart's action in verj' feeble lie 
would give alternately with these, suitable doses of strychnia. Iu purely 
algid cases the same author advises the use of strychnia and atropia, with- 
out morphia, either administered hypodermically or by the stomach. 

The temptation will be strong in these cases to administer stimulanls 
internally, but experience has amply demonstrated that alcolioUo b" 
lants are commonly worve than useless. This was the opinion of Dnke, 
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and is that of Davis, of Dnvidson, and of those practitioners in our owii 
country, generally, whose experience enables them to speak with authority. 
It will be understood, however, that reference ia here had to the inutility 
o! alcobolic stimulants for the relief of the algid condition, and doea not 
apply to those conditions of partial collapse which depend alone upon fail- 
ure ot the vital powers, and which occur especially in aged and feeble pei-- 
sons, as a result of a severe paroxysm of intermittent. In these cases 
alcoholic stimulants are decidedly useful and often indispensable. Other 
stiiuuhtnts, more prompt in their action, such as ether, ciLmphor, or carbon- 
ate of ammonia, may also be required for the relief of threatened sj'ncope. 
An excellent substitute for alcoholic stimulants will often he found in a 
cup of black coffee, which may be given by enema if the stomach ia iiTi- 
tuble and not likely to retain it. 

When the chill is attended or preceded by nausea, and by ineffectual 
efforts to vomit. It is best to administer at once a prompt emetic. For 
this purpose a teaspoonful of powdered mustard diffused in warm water is 
a favorito prescription, especially in domestic practice ; or an emetic dose 
of ipecacuanha may be given. In case of irritability of the stomach with 
frequent vomiting of acrid, sour, or bilious matter. Wood i-ecoramends a 
copious draught of warm water to wash out the stomach, and if this does 
not give relief a sinapism to the epigastrium and an anodyne enema. 

When reaction is fairly established the patient will require cooling 
drinks ; and those remedies which have a tendency to moderate the febrile 
movement and to produce diaphoresis may be prescribed. Dr. Wood's 
favorite preBcriptiou, the effervescing draught, ia no doubt of value at this 
time. It is said to soothe the stomach, to diminish fever, promote perspi- 
ration, and favor a solution of the paroxysm. 

The popiUar idea that the rapid fall of temperature, which commonly 
occurs during tlie sweating stage, is due to the profuse persph-ation, is not 
justified by the results of exact observation. For Ringer lias shown tliat 
the temperature may continue to rise while the patient is bathed in perspi- 
ration, ai'lificially induced. He says : 

I will now addiioe additioiial evidence to Ehow how little Bhore the dr^ skin plaji 
ill the proiiuttlun ot the febrile leinparaturt). Two pallents were admlttad under my 
cu« with iguv. I determined to excite profuee perepiruLion bufoni, or juBt before, the 
cominencemellt ot the febrile paroxjHtn, aud to waloh what Etifect this free perspiration 
miaht have on the tiigh temperature. The Unl pfttlent suffered from quotidian ague, 
and bin tempuriiCure rose in bo nntreated paroxism to 1U5'' and lUU V. Just belore 
the onBut of an atliu:k, I gave him half H graia ot pilocarpine, whicli in twfuty min- 
utes produced copious perBpirutiuu ; vet, in spite ot tliis, the temperature rose six de- 
grees, to 104.4 , and tlie Ht lasted as long as on prerions dajs, the temperatnre falling 
short ot the attacks on the previous days by about a degree. As In ague the nnlrealed 
nts ofteo differ to a grenter degree thsn this, It is doubtful if even this alight diminu- 
tion was due to the jaborandi. I may mention that the sweating produced by the jnbo- 
ruidf had verv little liiiluBDre on the shivering, and hlueness of the lips, nose, and 
tixtremilies. 

Tlie next patient suffered from irregnlar tertian fever caught in Florida. In an 
untreated attack, on August Ist, his temperature rose to 1('4.:} . On August 4th llie 
rigor beean at 3.30 p.m., his temperature at that lime etanding at 101' P., eontorming 
to the rule with ague, that the temperature rises one or two degrees before the rigor be- 
gin*. Five minutes afUr the beginning ot the rigor, Hr. Neale, my resident afslstant, 
administered hypodermlcally a quarter of a grain of pilocarpine. In a quarter of an 
hour perspiration began, the temperature standing ntthis time at 102. (t^. 'I'lie pertplrft- 
lion soon Wcnmo protnse, and yet at 4.30, tlfty minutes after the commencement of 
free perspiration, the temperature stood at 105 H , and continued above lOR' till S,30 
F.M'i wheu the fever began to decline, and the temperature beuame normal between 1 
d tl A.M. OD the foUowiDjf morning, the flt lasting more Ibwa ten houra. Ou AogoM 
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Ttb lie had a fit which was untra&ted. On Angnst 10th he bad annlhnr Attack. At 3.30 
hU teiDperatiirii was 101. !j°. At <).30 Mr, 14eale garo liim a hyporivrmio iuieotion cou- 
tuiuing half a grain of pilocarpine. At 8,46 he was jwrapiriiig rory (reely, and hU 
tentperature tnnrkpd l<l^.l^ At 5.B0 the temperatiire trns 11)5'. and snlneiiueDtl; na» 
In 11)9.3'. It remained at nr above 106' till H P.M., nnd then fell, becoming normal M 4 
the following morning ; the Ht, therefore, luted ovtir Iwelvu hourg. On AugtM ISIIi 
he had Bnother attack. At 5 p.m. his temperature was lUl". At 6,80 hall a grain of 
pilocarpine wna adminiBtered hypodermically. At 5.46 he was Bwealiny, and lita tem- 
perature then marliud 1U3~. At 7.in his temperature ftood at 10G.4 , and so reinaiu«l 
till b P.M., uid after tliis time it fell, becoming normal between 3 lind 6 the following 
morning. In this case the attack lusted more than ten hours. 

In thesft experiments, then, the tumperaturu in an uulrenled attack rose to 1(M.8'. 
In the thrvu llta ti'uiLtud with pilocarpine, which prodnoed copious perspirstion, the 
tamperBture reached reBpectiFely 105,6°, 105.2°, and 105.4°, the Cts lasting, respect- 
ively, ten, twelve, sud ten hours. We mnj therefore fairlj conclude that the (red 
perspiration had a very insignificant influence on the febrile temperatnn-, and tlie iu- 
creasad heat cannot be enpUitied by its accumulation owing to a dry skin, but must bu 
due to luoreasud produulion of heat from, increased combustion.' 

The writer has seen tbe same Hang ocuur iii j-ellow fever, in caaes in 
which, by the uae of numerous blankets ami hot driuke, a prufiise [wi-- 
spiration hail been produced with a \-iew to "breakiug the levOT." Ttie 
temperature under such trentnient may mount to a dangerous point, while 
the patient's bedding is saturated and his Ixxly bedewed with perspiration. 

On the other hand, certain remedies reduce tenapemture, by their action 
upon the nervous centres, without producing' perspiration. Aconite is a 
remedy of this class, as has been shown by Ringer in the valuable paper 
from which we have just quoted. This naay be given alone or in combina- 
tion with a mild diaphoretic or diuretic medicine. A favorite prescriptioa 
with the writer is the following ; 

5 ■ Tr. aconite r. gtt x. 

Spts, a-therjanit fas. 

AquiG I iijs& 

M. Sig. — A tablespoQuful every hour. 

When the object in view is to effect a speedy reduction of an excessive 
and threatening degree of pyrexia, the cold bath or wet pack will be fotmd 
the moat efficient remedy, or a full sedative dose of quinine may be given. 
The hesitation formerly entertained with reference to the administration 
of this remedy during the hot stage of malarial fevers has been shown to 
be without foundation, especially when a full sedative dose (30 grains for 
an adult) is given. Small doses, however, ofteu increase the headacbfl ancl 
nervous ^-mptoms without doing any immediate good. I'he application 
of evaporating lotions, of cold water, or even of an ice-cap, to the head, 
will be indicated whenever there is severe headache or a tendency to oom& 
Nervous symptoms not depending upon escesmve pyretic action or 
cerebral congestion may often be reheved by the admiuistration of potas- 
sium bromide in full doses. 

Coses may occasionally occur, in sthenic individuals, in which the ab- 
stractioQ of blood by venesection, by leeches, or by wet cups will be joati- 
tiable and perliapa imperative ; but these cases are likely to be extremely 
rare, and it is only in comatose cases, occurring in full-blooded individuala 
who have recently arrived in a malarial region in southern latitudes, that 
we would consider this a necessary measure for tbe immediate relief of 
the dangerous symptoms. 

■Sydney Riuger in Braithwuta'a Betrospect, January, 1879, Part Ixviii., jt. lU 

(Abetrant). 




MALARIAL INTKRHirTENT FEVHK. 187 

I Hhe Dweaiing stage of an intennittent paroxysm requires no special 
ntmeot ; commooly the patient is diapoeed to sleep, and he bIiouIlI be 
lightly covered up in bed, protected from draiiglits, and left quiet. If ex^ . 
Iiausted by tlie severity and duration of the pm-oxysm a stimulant may be 
required, or he may have a cup of black coffee. ' 

la pernicious puroxyams which thi-eaten life, in addition to tbe remedies 
heretofore mentionec), it is tieceseaiy to resort at once to the administra- 
tion of full doeeB of sulplmte of quiuiiie. This may be given by the month, 
by euema, or by hypodermic injectiou. The object should be to obtain 
the full physiological effects of tbe drug as booq as possible, and not to give 
more than is necessary to accomplish this purpose. Twenty grains, dis- 
solved by means of aromatic sulphuric acid, may be given at once, and re- 
peated in two (H- three hours, if necessary, or, if the symptoms ore urgent, 
thirty or forty grains may be gi^en at first. As an enema, forty graina, 
combined nitli thirty drops of laudanum would be a proper dose. But in 
cases where from inability to swallow, or u'ritabihty of the stomach, the 
medicine cannot be administered by the mouth, it will be best to resort at 
once to the use of the hypodermic syringe, The dose will be from five to 
ton grains, to be repeated in an hour or two if necessary. 

Spkcipic Treatment of Istebmittest Feveh.— In all parts of the world 
where malarial fevers are prevalent, it is now generally recognized tliat 
quinine is entitled to the first place in the list of remedies for these dis- 
eases, and that it is, par excellence, the specific against malaiiol poisoning 
— -we cannot ttay the antidote to malaria, for it is not definitely settled 
whether quinine neutralizes the poison or its efl'ects upon tbe system, 
although the weight of evidence seems in favor of the latter view (see p. 
110|. The great French clinical teacher. Trousseau, aays : " It is generally 
beheved that cinchona and its substitutes are in all cases the antidotes of 
the morbid cause ; that they neutralize the cause, as mercury is believed to 
neutralize the cause of syphilis. It does not seem to us to be exactly thus. 
Cinchona often lets the cause remain in all its intensity, but puts the sys- 
tem in the state for resisting it," ' 

It is mainly in localities whei-e mahuial diseases, properly so called, are 
little known, and where pseudo-malarial fevers prevail, as in some of our 
uorthorn cities, that we find physicians complaining of the failure of 
quinine to cure " malaria." 

Nevertheless, it must be admitted that persons constantly exposed to 
malarial influences, and who have re{>eat«dly resorted to the use of quinine 
in large doses, seem to acquire a certain tolerance to its action, and that 
in such oases its specific virtues sometimes fail to manifest themselves. It 
will often be found, however, that in these cases the administration of ex- 
ceptionally large doses wUl produce the physiological effects of the drug, 
and arrest the progress of an obstinate intermittent fever Persons suffer- 
ing from malarial poisoning have a greater tolerance for quinine than have 
those in health, and this tolerance seems to bear a direct relation to the 
intensity and duration of the symptoms of malarial toxiemia. The dose, 
therefore, must be proportioned to the severity of the Bymptoms. Thus a 
dose which would quickly cure a first attack of simple intermittent in a 
sthenic individual, would be entirely inadequate to prevent the return of 
» pernicious paroxysm in one already suffering from malarial cachexia. 
' In ordinary oases fifteen to twenty grains a day will be sufiicient t' 
■; the progress of a simple intermittent within a brief time. Tb 
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writer very commonly prescribes nix f^iis, in tlie form of pills, three ' 
timea a clay ; or the same amount in two iIob^b (9 gr. each), oue griven 
in the morning at " sick-call," and oue at bedtiiuo. It ia a rare thing in 
my experience for more than one pai'Oiyem to occur after such treatment 
lias been commenced.' Of course when putienta ai'e constantly espoeed 
to the m^arial emanationB which ^ve rise to the attack in the first iu- 
Btance, the cure of an intermittent fever will not he so simple a matter, end, 
indeed, the arrest of the periodic pnroxyBmnl attacks c«n scarcely be con- 
sidered ft cure of the intermittent fever, aa I'elapses are very apt to occur i 
uulesa further treatment ia resorted to for their prevention. Thia failure 
to effect a permaneut cure has been considered by some a reproach upon 
the fair fame of the reputed specific. TIjua Pidoux says : '■ Are not our 
hospitals full of soldiers and colonists from Algeria living opprobria of 
cinchona? The drug has cured them twenty timea" ' 

^n^iere the return of the disease is due to furtlier exposure to the cause, 
it ia certainly unreasonable to find fault with " the specific " which pre- 
viously effected a cure. But those relapses which occui' long after exposure 
and apparent cure, from the action of secondary causes, often trifling in 
their nature, make it necessaiy to admit that tlie cure has not been com- | 
plete, and that consequently quinine is not an absolute specific. ' 

Instead of giving quinine at stated intervals throughout the intermis- ' 
sion, some practitioners prefer to admmister it so as to secure its full 
phyaiologic^ efiecta at the time of the expected return of Ilie paroxysm. 
The maximum action of the drug is manireated in from two to four hours 
after its administratiou. It lias therefore been recommended that Uie 
amount considei-ed necessary be administered iu two doses in auch a way 
that the first is taken four hours and the second two hours before the ex- 
pected attack (Auge). 

Fayrer prefers to give quinine in solution at intervals of tlii-ee or four 
houm during the intermission. Be sayK : 

I have gfiicrftlly given it In tha tullowinj; tunn : , 

IJ. Quin. sulplL ?*.■ ■'• I 

Tiuol. auranlil J ij. I 

Aqua 5 'iy- 

H. Ft. mist. One-eighth part for a doee. 

The diet should be light; Btltniilp.n[s, unlew there be iame Bpeclol neceraitj, are 
not required. During the IntKrvata Ihu patient plioutd avoid !xtigae, ekcitemiint, or 
Kipocuru to ricitksitudes oC ireather : aod he should cuntiuue tii lalce quinine, after the ! 
Drst three or four dosea, at longer intervals— say of six liniirB— until rincbaniam begins | 
to appear, when it maybe gradually reliiiqiiiBhed nltogetlier. Should a second or third 
attack have occurred, it ia well to take a dose about an hour Imfure the otuwt la ex- 

The method of treatment recommended by Maillot and afterward by 
Pfeufer, in which one or two large doses— 9 to 20 gr.— are to be given 
during the intermission, is considered by Hertz to be decidedly preferable I 

' Dr. Burton Broim, of Lnhore, India, says, with reference ta intermittent tfver in J 
that vicinity : ■■ The cure by lar^ doses of nuinine is so certain that we often call It 
fnar-daj fever. A man geta fever one dav, Bends for the doctor tlie next, who glvM I 
lilm a purgative, then 15 or 30 gr. of i|iiininH; the third day be feels weak, takes " 
another dose of quiniuc with some tunic:, und od the looilh daj ruturuu tu his work 
apparently quite well" (Fayrer, op. cit., p. lOHi. ,1 

' Treatise on Therapeutics (Trousseau and Pidoux), vol. iii. 

■Op. cit, p. IW, I 
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to the Bdministration of smnll doses at short intervals — c. g.. 2 gr. every 
two hours, as some authors recommend. The experience of the writer ia 
quite in accord with this opinion ; and inasmuch as the paroxysm almost 
invariably occurs in the daytime, the administration of a full dose at bed- 
time, and of a second dose at six to ei^ht o'clock in the morning, will al* 
most always bring the patient under the full influence of the drug iu time 
to anticipate the daily paroxysm, if the fever be of quotidiiin type. lu 
tertian iolermitt«nt, as the paroxysms commonly occur in the afternoon, 
the full amount may be given, in one or two doses, before eleven or twelve 
o'clock in the morning. 

Many practitioners in our own country and abroad — eapeciallj' in India 
and in the West Indies — habitually comiueuce the trentmeiit of a ease of 
intermittent fever by the admiuiHtration of evucuant remedies— cathai-tica. 
emetics, or both— and this is looked ujwn by some as quite essential, for 
the reason that without this "prehminaiy treatment" quinine is said not 
to exercise ita specific power. Fayrer says ; " The boweU must be kept 
open, not merely with tlie object of removing accumulation, but of relieve- 
ing the portal system, liver, and spleen. Quinine will have little effect 
without this." There can be no doubt of tlie importaaoe of this prelim- 
inary medication in certain cases, but as a method of routine practice it is 
to be deprecated. When the stomach is oppressed by undigested food or 
acrid secretions, a mUd emetic is a proper remedy ; when there is consti* 
pation, or diari'hoBa from the presence of irritating material in the prima' 
viiE, tliere is no question as to the propriety of dealing out the bowels by 
means of a gentle cathartic, but ])owerful drastic pui^atives commonly do 
more harm thau good. It is true that when the gastro-intcstinal mucous 
membrane is intensely hypenemic or inflamed, quinine will not be readily 
absorbed ; but in this case drastic cathartics are not likely to help the 
matter. A dose of oastornsil, or a seidlitz jxiwder will often constitute the 
only preliminary treatment indicated ; or if a mercurial cathartic is pre- 
ferred, ten grains of blue ma.s3 may be given at bedtime, and a seidlitz 
powder or a dose of " Hunyadt Janos," the following morning before break- 
fast. Instead of giving the cathartic, when it is indicated, preliminary to 
the admiuistnvtioa of quinine, the writer fi-equently conmiences the treat- 
ment by the administration of t«n grains of blue maas and ten of quiniue 
at bed-time. Very commonly the bowels are freely moved the following 
morning, and a second dose of ten grains of quiniue is administered at 
" sick-calL" Or, if required, a dose of oil or a seidhtz powder is given, and 
this is followed by the quJoine an hour or two later. 

It must be remembered that hyperemia of the mucoiis membrane of 
the stomach and bowels, a more or less heavily coated tongue, and con- 
gestion of the liver, are among the oi-dinary results of malarial poisoning, 
and that these symptoms, as well as the febrile manifestations, will yield 
to specific medication. When, however, the immediate cause of the attack 
is some gastric or iutestinal derangement, due to improper diet, overfeed- 
ing, etc., it will be necessary to direct special attention to the exciting 
cause, as well as to neutralize the malarial poison — or its effects. In other 
wortls, gaatro-enteric complications may demand special treatment, but the 
cure of an intermittent fever does not require the preliminary use of 
evocuant remedies, as ample experience has demonstrated tliat it may be 
promptly efifected by the proper administration of quinine without resort- 
ing to any preliminary treatment. 

Moden of AdminiiUration. — The physiological effects of quinine may be ob- 
tained by administering it either by the mouth, by enema, endermically, or 
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hypodormicaLly. The Hulpbate, which is the salt usually prescribed, is leas 
suluble thuD the murinte, but the latter is a less stable prepamtioti. Many 
practitioners prefer to give the sulphate in solutioD, as it is thus more 
quickly absorbed ; but well-made pilla are quite as efficient, although not 
quite as prompt in their action. They will be preferred by most patients 
to the solution, which has an intense bitternesR that it is hard to di^^tse. 
Some persons, however, do not object seiiously to the bitter taste, and 
take the medicine without difficulty in solution or in powder. The powder 
may be enclosed in gelatine capsules or in a wafer of tlie same mBterial, 
when there is strong objection to the bitter taate. It is said that the tast« 
is disguised to a considerable extent by administering the medicine in 
sjTUp or fluid 'estract of liquorice root, in syrup of yerba santa,' or in 
milk. The favorite solvent in this counti;y is the aromatic sulphuric acid, 
which should be used in the proportion of oue drop to each grain of qui- 
nine in the prescription. Pills which are old and hard ore not reliable, as 
they dissolve with difficulty, imd may even pass through the whole length 
of the alimentary canal without beinR dissolved. 

Dr. Saxvyer, of Alabama, in an interesting paper on " The Hj-poder- 
mic use of Quinine in certain Fevers," says : 

I might add, from mj notex, quite r number uf »st>i tli»t have ooeurmd in mj 
praotice Ihia lut fall, in Mditiou to tliow alreiwly giren, in whicli quinine admitiiBtered 
bv thd Btomarh to persnna, of nil aqr*, aiifferiiig villi altHcki of the malarial favera, haa 
paBBed through tlin boimla unchanged, as w«ll or varioiu purgative pills, and pills and 
OBpaules of quinina twenty-fonr and thirt;-Bii linurs alXer they weru takun iuto ths 
stomach. This result has generally occurred without any special looseuoM of tho 
bowels.' 

An aqueous solution of quinine la promptly absorbed when introduced 
into the rectum by enema, and when the stomacli is irritable tliis method 
of administration is preferable to that by hypodermic injection, unless a 
very prompt action of the di^g is imperative. On account of its greater 
solubility the muriate is preferable to ttie sulphate for admin isti'ation by 
enema. 

The kiffiotlerinic method of administration is an invaluable resource iu 
those cases in which the remedy in not retained by the stomach or rectum, 
and especiaUy in peruicious cases in which a prompt impression is impera- 
tive. Cinchonism may be promptly induced by this mode of administra- 
tion, and the quantity required is very considerably less than when the 
medicine is given by the mouth or rectum. According to Flint, the effect 
is three times greater than when given by the stomach. Notn-ithatanding 
the economy and efficiency of this mode of administration, it has not met 
Vfith general favor for the cure of ordinary intermittent and remittent fever, 
although strongly recommended by some physicians to the exclusiou of nil 
others. This Is largely due to the fact that, in the hands of many practi- 
tioners, more or less inflammation, and the formation of painful abscesses 
at the pouit of insertion, has been a not infrequent result of these hs^po- 
dermic injections ; and to the reluctance of most patients to submit to the 
slight pain attending the operation, which is not so trifling from their 
point of view as from that of the stu'geon. For these reasons it is doubtful 
whether the economic advantages of this method will suffice to bring it 
into general use, although it lias already been quite largely employed in 
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hospital practice, and the danger of the formation of abscesBes, when a 
proper solution is einployeil, has probably been much exaggerated. 

Dr. Moore,' of the Bombiiy Medicnl Service, beheves that the prodi 
tion of inflammation ia due to quinine in Buspetiaion, and when a good so- 
lution is used lie lias never seen the sUgliteat inflammation or initation 
follow the opemtion. He uses n solutibu containing thirty grains of qui- 
nine to half an onnce of water, dissolved by means of eight or ten drops of 
dilute Bulpliuric a^id. Of this from half a drachm to a drachm is injected. 
This enthor reports tliat the pain is trifling, '* not greater than the jmck 
of a pin," and tliat his patients prefer to submit to the operation rather 
than " taste the Wtter of quinine." The method was employed " in up- 
ward of thirty cases of intermittent fever, and in several cases of remittent., 
and with almost invariable success, the former clasB seldom requmng a 
second appUcatiou, the latter generally recovering after the fifth or sixth 
injection, 

Mr. A. S. G. Jnyakar' has also extensively employed this method in 
hospital practice, iu India, and reports that : 

In mnst rna.'a Ibe first dose ffa£ i^uite aufitcient to put a stop to an; farther attack 
of fever. . . But above nil, tlie moat marked benHflci.il elft'ols of the hypodpr- 

mlo injection of quiuia nmy he ubaerved in caseB ot brow ague, ur hemicrauio, de- 
pendent for its cause on malaria. . . . The Buffering of tlie patient, wliicli isBome- 
)liDe> excessive and moat iinbearalnle, aofficlent to make one mad, calls at oar bands for 
an immediate means of relief, and »ach a means we liave in tbe b;pndermio injection 
of quinis. To the patient's groat snrprtse and J07 he Dnda himself, within Ove to t«n 
ur AtUiea minilles, either ffrently relieved or entirely cured. 

Dr. Patterson, Surgeon-Superintendent of the British Seaman's Hospi- 
tal at Constantinople, reports that the treatment of the various forms of 
intermittent fever by hypodermic injection has been practised in that hos- 
pital mnce 18GD (report made iu 1S7G). 

Two-grain Injections were ttret tried : & short esperienoe proved one Rroin to be 
sufficient. In pronounced quotidian and tertian, without complication, where the in- 
terval between tbe paroxysms is clearly defined, the trealment is of the simplest ohftr- 
acter. Two hours or tesa before the aullcipated paroxysm the patient ia sent to bed, 
and one graJu of sulphate of quinine, dissolved in eight mluims of warm water, with 
the least possible quantity of diluted lulphiu-ic acid, ia injected deeply into the subcn- 
taneoai oellulsr tissue of the upper arm, over the deltoid, or in the gluteal region. He 
is then covered up and a basin of worm tea given. Thissmall dose sometimes prevenU 
(he return of the paroxysm : it always niudilies it. This ia repeated three or four times 
111 lucOeBsioD, and the patieut is cured. No other medicine is given in the uiterval, 
eioept • laxative if required. One hundred ftnd eighty-five snch oases were nnder 
obsemtiou from ten to twenty days after dlscliorge from hospitaL Belapee was rare, 
and was almost always traeeable to drink. . . . The danger of suppuration arising 
at tha point of insertion lias been objected to ; but this may ho avoided if the needle 
be curied deep into the cellular tissue. I have only seen it happen three times, and 
in nil Uiree rnscs the patients were (wnvaleseents from Brindlsi fever, and in ■ state of 
extreme debility. These remarks are based on the careful observance of more tlian 
two hundred cases treated by my ooileagne. Dr. Zelrowsky, and myoelt. Wo believe Iho 
muriate of quinine to be loss active than the sulphate when thus administered.' 

Dr. Lente, of Duchess County, N. T,, has employed this method Tery 
extensively and reports as follows : 



' W. 0. Moore. L.E.C.P. Ed. London Lancet, 1808, p. 06a 

•Indian Medical Gazette, July I, 1871. 

■Kedioat Times and Gaiette. London, July IS, 1870. 
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" congestive fever," in which no reMlion— or a very impertact one^tkkes place, ftnd ■ 
p&Iient dies), ss in the Rollapse of cholera, beouisv n^itlipr the stonnch ii< 
abBOrb medtrine, uvtii if they conJd retlun it Bud lliere were time lor it t< 
where vomiting is pemslent, or whnre intense pniii or othtr distresB is a prominent 
Bymplom ; to quotidians, whfire the paroxrsni is so protracted ns to aftord litlle timu 
for the action of remedies bf inoutli or rectum; to patients who cnuuot lolerat ei)ui- 
nine on account of cerebral evrnptoms; and to the cases of the poor uid of l&boring 
men, where promptness in action and cheapnew of material are important considera- 
tions. Indeed, in an economic view, especiallj' in the case of armies, hospitals, and 
Hleemoaynary Inetitutlons, its advantages are verj monifrat. particularly in regions 
wliere the doses by the mouth need to be enormous; and from all parts of the world, 
temperate as welL as tropical, where malaria prevails at all, we have reports of Iha ue- 
eessity of tliese extreme doses in certain coFes of epidemics. 

The production of inflammation, ■liix'etiS, or slonglilng is believed In be due to the 
irritant character of the injection employed ; and after havinii tried various solullons. 
Dr. Lenteflnally adopted the following as the mortBuitable : Quinine, 60 grains; dilute 
sulphuric acid. 100 minims ; carbolic acid, 5 minims, and water, one ounce. The qui- 
nine and water are heated to a boiling point In a porreiaiii dish placed over o spiiit- 
lamp, tlie sulphuric acid being added wliile stirring with a wooden spatula. The solu- 
tion is at once Altered into a bottle and the carbolic acid added. This solution causes 
OS little irritation as injection of morphia, or other substances of smaller bolk, for all 
hypodermic injections, however small, will occasionally induce inliommalion, absceni, 
or even sloughing. ' 

Dr. N. L. Guice, of Gtorgin, liaa used an aciil solution, hypodermically. 
for sixteen years, and has never seen any worse result tlian the formation 
of a cold abscess containing a few minima of pus. He attributes his suc- 
cess to the care taken in maliing the injection. This consists in avoiding 
laceration or even tension of the tissues. 

The hypodermic injection of the sulphate of quinine, dissolved by 
means of dOute sulphuric acid, baviiig, in the hands of some practitioners, 
given rise Tery frequently to inflammation and abscess, other solutions 
have been proposed as a substitute for this, and some of them doubtless 
possess advantages over it. The bisulpliate, which is quite soluble, is one 
of the best,, imd is extensively used iu the treatment of pernicious fevers 
in the vicinity of Rome. Dr. G. Pettacci of that city recommends the 
following : Quinine bisulphate 2 giTo., dissolved in 20 grm. of distilled 
■water. The whole of this amount is soraetimea injected beneath the integu- 
ment in the epigastric region, and yet Dr. Petacci saya that these injectionii 
are not followed by the formation of abscess or other aerioiis consequences 
If a proper solution of tlie bisulphate is used. 

In order In avoid so many perforations of the skin, each time t introduce the can- 
nla I in'ert tlirough it Bucoi>FSivel; three syringefuls, injecting slowly, not to prodae« 
too much irritation and to render absorption more easy. 

The biaulphate ia still more sohible in glycerine, dissolving with heat, 
in the proportion of one part in three. Thia aolutiou ia said to keep well 
and permits of the introduction of 10 to 15 gr. with each syriugeful 
(Whittaker). 

The hydrochlorate is also more aoluble than the sulphate and contsitis 
a larger proportion of quinia. Tliia salt ia recommended by Ki-bner.' who 
gives the following formula for a solution for hypodermic use : Quinine 
hydrochlor.ite, 0.5 to 1.0 grm. : glycerin., aqua destilL, aii, 2.0 gnu. 
This amount would answer for four injections. 

' Paper read at the Dutchess County Medical Society. New York Medical Journal, 
March. 1874. 

'N. Orl. M- k S. J., June, 1880, p, 1123. 

•A. J. M. 6c., Jan., 1661, p. 281 (from Der PraetUche Arti, March, 1S80]. 
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Aootlier aall of quinia which possesses special rulvcmtages and la probably 
the best adapted for h3-podermic use is the broniohydrate, Thia has been 
used quite estensively of late, and is especially recommended by Gubler, 
Sonlez, Wliittaker, and others. Thia salt dissolves in fifteen parts of water 
(with heat), or m fom- parts of glycerine. Whittaker says with refereuce 
to its use : 

Soulei recommends thn nsa ot alcohol nnd Rnaenthal of glycerine in its prEpitrn' 
tion, sod perrect solullons ma;- be readH^ made in either war, so that an orditiar/ 
aniiigeful will introduce Bfteen grainii o[ tlia salt But there are objections to both 
methods of preparation Alcohol irritates the tiasues and gljcerjne malies a thick to- 
Intion, almost too thick for ready paasi^e throngli a Ane iieedte, and probably too 
thick for read; abaorptioo. 1 hare iu practice entirely discarded all veliicles except 
•ral«r, uid rely solely upon heat to obt^n a perfect Bolution. I have a druggist pnt 
into a test-lube tvunty frains of the bromide of quinine and add to it two drachms of 
wuMr. The tabe alionid be corked, not to preserve the RubstAiice, for It is still orys- 
lalline in thia proportion, bnt for cleanllnesa. To nsc the drug, all that is necessary ia 
to heat the tube over a gas llame. coal-oil lamp, or other means of illnmlnation. The 
tnba aliould be held above the light, of course, and not in it, that it be not smoked, and 
henoe rendered opaque. Two or three minulea snlSoe to rednco the quinine to tt lim- 
pid crystalline lliiid in the tube. Then it ia poured in sufficient quantity into a len- 
•poon, provionsiy warmed by holding one minute over the flame, nnd froin the spoon 
It is taken np into the syringe, warmed also in the same way. and is ready for use, 
wUoh must be immediate. It may be injected anywliere, but always under and never 
ilUa the skin. Tli>- ordinary syringe contains half a drachm, and this introduces about 
Ire gr^ns at a time. ' 

A solution of the sulphate of quinine made with tartaric add and dis- 
tilled water has been recommended by several authors — Bourden,' 
Schriven," Dixon,' Sawj'er,' and others. This is unid to be far less lihely 
to induce inflammation than the solutions made with a mineral acid. One 
part of quinine, one-half part of tartaric acid, and twenty parts of distilled 
or boiled (Sawyer) water is said to make a good solution. 

The following has also beeu recommended as "a perfect solution for 
subcutaDeoua injection : " ' 

^U . Quin. sulph 100 grs. 
Ac. hydtTjbromic 3 j- 
Spta. frumenti ad jj. 

M. Dissolve and filter. 

There is considerable difference of opinion as to the value of the ender- 
mic method of administration, and without doubt it is inferior to all others, 
and only to bo recommended in the case of children, when it ia impracti- 
cable to give the medicine by the mouth or by enema. Some practition- 
ers in the South are in the habit of treating intermittent fever in young 
children by this method, and resort to frictions made witli the sulphate or 
muriate o( quinine rubbed tip with lard. The writer has been assured 
that tliis treatment is quite successful, and has himself aiiloptcd it in two 
or three instances with good results. The oleate, made by dissolving the 
alkaloid in oleic acid, is no doubt a preferable preparation for external ap- 
phcation. The fact that it may be absorbed in sufficient quantity to pro- 
duce the physiological effects of the drug seams establishes! by the follow- 

ProfeMor James 0. Whittaker, in the Cincinnati Lancet and Clinic, Oct. 0, 1880. 
»Med. Times ifiss, I^nd, MarehS. 1873. 'Lanoet. Loud., 1878. 

"BoathernMed, lte«ord. May 30, 18Bfi. 'Va. Med. Month., Jan., 1883. 

'PMlfloMad. Jouc. 
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iog obBernitiona, i-ecorded in on eJitorinl article in tiie Korlh Carolina 
iledicai Jounml: 

We have had some recent experience, which, aUhongh conSned to one cose, testa 
the matter very thoroughly. A patient having a great antipathy to quinine was seiifd 
with a fever of a malarial type and of great irregularity ns to Its course. It nna deter- 
mined to attack it by the use of oleate of quinine epidermically. both for the reason of 
the antipathy the patient hod for the remedy liy the mouth aud becaoBe the exacerba- 
tion was irregular, and a continuoua impression of the remedy wa« nec«»tary. The 
oleate was prepared of the Btrength, at Qnt, of one draehm uf quinine (alkaloid) to two 
onnceE ot the acid, which was increased in strength to double the quantity of the alkt- 
luiil. The iuunutiouB were made at iuterrals of eight hours, conBuming Ihe two-onno« 
miitore daring thai time. The patient recogniied cinohoniBm distinctly, but aa the 
leiaperature oci^asionally reached 102.1>° in the atterooon the Btronger oleate wu ap- 
plied. From tills time daily tests were made of the urine, and despite the abundant 
coloring matter contained in St. quinine was distinctly visible by its green reaction 
with oiilorine. Testa of the urine were continued several days alter the equation of 
the inunction and qnlnine WB» detected. The inunctions in this cose were made overa 
large area of surFace, but particularly in the groin and the inuer side of the thighs and 
abdomen, and covered with watHi^proof paper to prevent absorption by the sheet. 
The friction was continued for a sufficient length of time to excite the skin to absorp- 
tiou, leaving very little uiiabsurbed oleate on tile surface. 

It iniist be rcmetnbered in administering quitiine that thia invnlunble 
remedy mtty do liarm as well as good, and that in excessive dosea it Las 
prouoimced tosic effects. Some persons also, from idiosjncrasy, are un- 
jileaaantly nffected by moderate or small doses. Dr. Bryce, of Richmond, 
Vb., relates a case in which fifteen grains at a single dose produced moat 
rjarming symptoma of collapse in a lady patient He aaya : 
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I have time out of miud se^n cases of Intermittent fever in whioh the ohill hod 
been auticipat«d aud warded oS by the timely ubm of the remedy, but in which the pa- 
tlenta for hours would be terribly depressed. Tliey would have the soft, elammy ikln, 
the weofa, compregBible pulie, the sighing and labored respiration, all of which indi- 
cates nervous shoclc and threatening colfapse. and this Is all due to the profound !m- 
preraion of quinine upon the nervous centres. ' 

Dr. Henry F. Campbell," ot Augusta, Ga., has also witneesed the most 
alarming heart-perturbations and " sinking " as an occasional result of the 
administration of quinine. 

These esreptioual residts from moderate dosea, and the eases on record 
in which fatal poisoning has occurred from larger doses, call for caution in 
the administration of tliia remedy, which is sometimes given in the most 
reckless manner. It ia doubtful whether a dose exceeding forty grains is 
ever required in the most threatening cases of malarial toxsemia, uthoiigb 
much larger dosea have been given bj' Maillot and otbers without appar- 
ent injurj- to the patient. Vie have idreody remarked that persons tmder 
the influence of ttko malarial poison have ati exceptional tolerance for qui- 
nine. Quiuine in excessive doses may also give rise to partial deafness 
and to amaurosis of a more or leas permanent character. On the other 
hand, neuralgic pains, debility, dropsy, and a Tariety of eymptoms due to 
chronic malarial poisoning are often ascribed by ignorant pei'sons to the 
use of this remedy, and the medicine which has time and again arrested 
the progress of an intermittent fever, and perhaps saved the life of the in- 

'0. A. Bryce, M.D., ia the Medical Herald, LouisTille, Ky., Feb., 1888. 
' Tlie Prophylactic and Tliernpentic Value of Quinine in Gyneolo and OlMletric Frao- 
tiee, Tr. Am. Gynec. Soc, vol, v. (I'S&l). 
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dividual, is lield responsible for every ache and pftin lie may suffer for years 
ufterwnrd. 

Tlie most common and distressing immediate effect of quinine due to 
idiosyncrasy is the occurrence of a cutaneous eruption, which may be sim- 
ply an etUoreacence or may present the features of urticiuia. It is at- 
tended nith tumefaction and intense itching, and in some CAses the mucous 
membrane of the oral and nasal cavities is also involved, ond is intensely 
hypenemic. The conjunctivie also are injected, and there is lachrymation, 
sneeziug, and sometimes distressing dyspnoea. Bromide of potassium is 
B(ud to moderate the severity of these s;;'Uiptoms, and moi-phia very soon 
relieves them (CampbeD). 

According' to Professor Gubler,' whose conclusions have been confimied 
by Soulez,' the broniohydrate of quinine is less liable to produce quinine 
intoxicatiou and the uupleasant symptoma sometimes resulting from the 
use of the sulphate, and yet equals or excels the last-named salt in thera- 
peutic value. It should, therefore, be given the preference in those eases in 
whifli experience has shown that the sulphate is not well tolerated. When 
tills salt is not at hand hydrobromic acid may be given in combination 
with the sulphate of quinine for the relief of headache, tinnituK aurium, 
ami other nervous troubles in those who are especially subject tn these 
srmptoma Or tlie hydrobromate may be prepared in accordance with the 
following formula, which is given in the National Dispensatory : 
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I^, Potaasii bromid , 1B2 gr. 

Acid tartaric 198 gr. 

QuinifB sulph 60 gr. 

AquEe ' § iij- 

M. Filter. Dose, thirty minims to one fluidrachm. 



Dr. Eagan,' of Texas, says that when quinine is not tolerated, owing to 
idiosyncrasy, itmoy be given n-ithout bad effect in combination with diluted 
hydrocyanic acid, ten drops being given as a medium dose. It is also as- 
serted that quinine intoxication may be relieved by ergot.' 

Much difierence of opinion has existed acnong physicians as to the al- 
leged oxytocic power of quinine. According to some this drug may induce 
premature contractions of the uterus, and abortion, in pregnant women ; 
others deny this, but accord to it the power of increasing the force of ute- 
rine contractions when labor has commenced ; and others deny that it biui 
any oxytocic power whatever. We are here only concerned with the use of 
the drug in the cure of malarial fevers, and have no hesitation in saying that 
it ahould be promptly administered to pregnant women suffering fi'om any 
form of malarial disease, as the most efficient and speedy means of effects 
ing a cure. This is especially imperative in these coses for the reason tliat 
the paroxysmal febrile attacks induced by malaria often cause abortion, 
while the power of quinine to do so is extremely problematic. There can 
be little doubt that abortion due to malarial poisoning has l>^n not infre- 
quently ascribed to the administration of quinine, which perhaps, if given 
more promptly or in more efficient doses, might have prevented the acci- 
dent. 

This fact is generally recognized by practitioners in the decidedly 

Journal de TherapeutLqne, July 10 ami Sept. 10, 1875. 
'Ou. Qebdom., Feb. lt(, lt<T6. 
N. Orl. M. k 8. J., Oct,. 18B8, p. 703. 
H«d. Ttmei, Phila., p. MO. Aug. 26, 1688. 
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malarious regiona of the United States, and it is on!j' in i 
where mnliu-iul fevera ore i-are tliat pliysieians are likely to hesitate in re- 
Borling to the use of this eitecilic, because their jiatients are pregnant. 
We lielieve thiit the following quotation from a recent paper by Dr. Henry 
F. Campbell, of Augusta. Oa., is in accordance with tiie experience of 
practitioners throughout the most mahirious sections of the South ; 

At a period not very remote from the present, thongh I have not seen much con- 
cerning It oF late, Ihu iDoiJical jourotils ot this country contained frequent artiolM dis- 
oussing, and most ot them stronglj asserting, the oxjtooip propertieB ot quinine. TIjo 
(eiideucj and tht> precept of all these papers was to lead lo tlio establishment of tins 
opinion that the prepwationfl ot ciucliona are not only inapplicable, but pocillvely 
dangerous and lubveraiye, in any and all the stages of pregnancy. Abortions, mis- 
carriases, and premature Inbora were cDiistantlj attributed to its admin islratiou. Why 
this fnailade Against this prominent and important article of the pharmacopaia shoald 
have oBBSed, 1 am at a loss lo divine, unless upon one or other of two very different 
■aaumptions ; either " the sword tras sheathed lor lack of argument," as no oneaeemrd 
to challenge the statements, or it was considered that the fact was too thoronghlj estab- 
lished to require either reassertion or farther confirmation. 

To this opinion in regard to the iction of quinine under a proper, or in »ny degree 
prudent, apiilicalion of the agent, my own daily observation tor nearly forty years 
gives an unconditional d-nial. "Woe to her that is with child'" would it indeed be, 
to all the women of our malarial districts of the ^outh, and in many portions of the 
West, did quinine, the daily and long-coutinued taking of which constitute* an im- 
portant condition of their very existence, produce such calamitous results I 1 he very 
suggestlou of the circumatances, without argument, mast certainly at once refnle all 
charges against quinine as an oxytocic. We have only to be reminded of the thousands 
ot pregnant women who must daily use the drug to prevent or to break the force of 
paroxysms nf fever, and to know the fact that the question of such an effect never 
enters the mind ot either patient or phrsicion on its administration, to be fully con- 
vinced of the fallacy, regarding its aborlivant effects. Not withstand iug all that hos 
been written on the anbject, and though many of them arc fully aware of the chargea 
of Diylocic properties made upon qnjnine, I do not know a single practitioner in the 
widely extended region of the South with which I am familiar, who is at all inflnenoed 
by them or who would hesitate to administer quinine freely lo a pregnant woman at 
any stage, as the very tlieet-aiifhor of her safety in paroxysmal fever. ' 

Nest to quinift and its salts we must place the other cinchona aihtloidii, 
as antiperiodic remedies. The physiological effects of these alkaloids are 
not, however, identical with those of quinine, and M. Lahorde ' claims that 
the effects of qutnia nnd cinchonia are of an opposite nature, one produc- 
ing stupor and the other (cinchonia) violent epileptiform con^^llaionB, when 
administered hypodermicnlly to the lower animuls. 

Bochfontaine,' also, states that cinchonine produces more decided con- 
vulsive effects and that quinine is the more powerful tonic agent Never- 
theless, be finds that the physiological effects of Ihese alkaloids Eind of cin- 
chonidine are similar, and that they all depress the central nervous system 
after momentarily exciting the circulation. 

We have a recently reported case of poisoning by sulphate of cinchoni- 
dine in which convulsions occurred at first, followed by symptoms of col- 
lapse similar Jo those induced by atoxic dose of quinine. The temperature 
fell to 94,6", the pulsations at the wrist became imperceptible, the pupils 
dilated, the skin and mucous surfaces entirely bloodless, and the patient — 
a boy five years old — died "apparently from exhaustion." Tlie amount 
taken was one hundred and twenty-eight grains, which, by a mistake in the 
dose, was administered within six hours,' 

' Op. cit. (p 2 of reprint of paper referred to). 

' Le Progrvs Medical, No. 45. ' Revue Scientiflque, Feb Zi. 1888. 

* Case reported by Dr. Joa. B. Wfnteii, The Medical Beoord, Feb. 2, I8M. 
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f The results of the experimeuts made in luilia by n Medical Commissiou 
^^lOinted by the lotlian Go venuneut to ascertain tlje uuiaptuatiTe theiu- 
l>eutic value of the ciucliona alkaloids lu-e summed up as follows : 

In regard to tLe teUtire eSeols of the tliree new iilkaloids, sod witti them ckenl- 
rally pure bulphatu o[ quiuia, thi; ^vidouce di^rived fruin (lieir use eIidws Llml, with Ilia 
vicuption of aulpli>te ot ciucUolis, aa ulreadj' elUed. ihey in a iviuarkablo dugr^u so 
cl<w-Ijr resunilile each oilier in Uicrapeiitical aiid ptij'siologiual acliou as to rendur dis- 
tiactive duacripUaD of littlu or ao practical utility. 

Id rariewing the whole of the operations for testing the therapeutical eSectH of th« 
chiucfaoua alkaloida, the result coiiiirms gen^rall/ the faronible opinion uiprBSsed b/ 
(he Commistiou last yeu, aud likewise couclusivel; establishes bej-ond doubt that or- 
diuar; lulphalu of quinia and sulphate of quiuidiaposaeas equal febrifuge power : that 
•ulpbate ot ohinchouidia ie only Hlightly leM eScacious ; and thai sulphate of clunhD- 
nia. though considerably inferior to the other alkaloids, is, notwlthstaudiug, a valuable 
TBinedial agent in lever.' 

Dr. Joseph Ewart had previously experimented with these aUcaloidB, 
aud arrived at results in conformiiy witli this rejiort. He says of the sul- 
phate of (linchouia, that while undoubtedly posaesse<l of antiperiodic power, 
in doses of 10 to 20 grains, it is objectionable because of tfie irritabdity of 
the stomach induced by its administration.' 

A more recent report by I>r. Joseph Dougall, of the Madras medical 
service, is to the following effect : 

Id the trials made with the three alkaloids, they were used in enoceBsion indiaerimi- 
nately as suilablu caaua occurred. Quiuidia was g'lvea in iSi oases, ciiichonldia iu .10, 
and cinclionia in 'H. The IS cases of terlisu ware equally distributed among tlie 
three remedic^a The whole lOtj uasea recovered, bat in one the diwujw paaMd Into ru- 
■niltent fever uncliecked. Ill 37 cases there was either no paroKysin at all after tha 
first doi'^s, or a very mild uue merely, atlhongh the alkaloid was given during a single 
day only. In 80 others the treatment required to be couttuund only two days, aud in 
14 others for three days. Tliua, In 71 coaea, or ftlmost two-thirdn, the fever wna u- 
reeted within Ihat period, Iu 3 only was it necessary to prolong the treatment to ten, 
twelve, aud thirteen days. 

There was very little difference between the alkaloids iu the ueoessary duration ot 
treatment. But a di3erence was obwrved iu the doiws required. The arnrofte dosM 
of quinidia varied betwi>en 31 and TO grains, of clnchonla from 54 lo 7S, of i^nuhoni* 
dla from 43 to KO. Kitreme casps are excluded from Ihia calculation, beotuae teudlng 
la vllialit the result. The uouolusion is that quinidia is the most powerful, cinohonidia 
next to it, aud cinchonia the least active *, hut that even cincUoniu Id energetic, and 
Id au adequate dose a sure remedy. 

Quinidia appearing to be the moat energetic of the alkaloids after qninia, aome ex- 
perimeiila were made on its physiological e>f ects in llic heslthy state of the body. From 
trials on my own pi^rson, a dose of 10 lo 15 grains, taken three hours after a light 
breaktoEt, ocaoaioned severe nausea, afterward slight griping, and in three hours one or 
two rather loose bilious diBchara;eB from the bowels Twenty grains occasioned In 
twenty-five minutea ao uiuvh uausea that vomiting could be restrained only by AMum- 
tag the horlvintal posture for au hour In three hours three or four copious liquid 
hilfouB ovaouatioiia ensued. Twenty-live grains always iudnccd vnnilting, no matlor 
what precBulions were observed. These results will explain in bumi) measure the phy- 
siological phenomena which often attended its curative action.' 

A report by Surgeon-Major George Hunt«r, made in 1875, with refer- 
ence to the value of sulphate of clnchonidio, is not so favorable- He 
arrives at the conclusion that this alkaloid is greatly inferior in value to 
t|uinia, and has no oilvantage over it in on economic point of view.' 

The mixed alkaloids of the bark of cinchona succirubi-a, a tree which 



' Lan<^et, Lond. , May 31, 1870. ■ Indian Annals ot Medical Rcionco, Ja 

*^^mh Med. Joam., Hept., 187S. 'Lancet, Lond., Uay 10, 1870. 
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growa in abundaoce in East Indi^ Ceylon, and Java, are decidedly cheaper 
tlion the snito of quinia, and have been used succesHfully by Viukhuraca, 
Chevers. Ewart, Kolhs, and others. The name quiimlum haa been given 
hy Dr. De Viy to these mixed altaloids, and the sulphate has been found 
by au English chemist ' to contain twenty-five to thirty per cent of quinine 
sulphate ; fifty to fi/ty-five per cent, of cinchonidine sulphate ; and twenty 
to twenty-five per cent, of cinchoniue sulphate. 

Dr. Vinkbuysen, pbysician to the household of H. AL the King of the 
Netherlands, has prescribed quinetum eitensively and arrives at the foUuw- 
ing conclusions : 

1. Tlie aaXj malarioiiE disease In which quiiiptitm cauuot bp empto^'ed in place nt 
qttinino is p*rnicious fevor, Quinetuin fequii'ps mora time to act tliaii quinine, and 
as rapidity of sclioii \s ubsoluttily uecesaary !□ this dlaeoHe, qulnutum cannot be used 
in it aa a niibstitute for quiatne. 

2. In all formB of pure malarial intermittviit f^ver, quinetum liaa the same apjntle 
affeot aa quinine, but ii lean powerful uid apte more alowly. It must thurefont be given 
in large dosus and at longer intervals before the ague lit, than qiiiuiue, 

8. Quitietum does nol produce tlie uupleaaant nnd aven dangertiuB B^mptoms of 
quinine when given during the fit, and may be taken during the HI williuut cauBlng 
any unpleasant feeling. 

5. Persons who ore liable to suffer from the toxic eFfecla of quinine, and who Ihars' 
fore cannot taka it nithaul the greatest digcorafort, can take quioelum without this un- 
pleaeant eiFecl, and yet obtain n similar therapeutical result. 

B. The influence of quinetum in chronic ooHes is greater llian that of quinine. 

T. The tonic action of quinetum is almilar, and perhaps even greater, than that ot 
quinine. 

8. The action of quinetum in cases of masked or larval malaria, and especially in 
rheiimatiu alfucitious dutt to malarious influtinaes, Is incomparably greater than that of 

An anti{>eriodic remedy which has been extensively used in India, and 
is strons;ly endorsed by Professor Maclean, is known us " Warbm-g's I^ct^ 
lire." The composition of this was for a long time kept a secret, but the 
formula has now been published, and there can be no doubt of its value, 
inasmuch as the disulphaie of quinine is the principal ingredient. 

The following is the formula for its preparation : 

Q. Aluus (aocotr.) libram ; rod. rha! (East India); sem. angelicie ; canfect. feet 
damocratla; ' ana uncias quatuor. 

Rod. helanii (g. (rnuln) : croci sativi -, sem- fccnioul. ; cret. prnparat.; ' ana naeiki 

Bad. gentianie ; rod. ledoorin; pip. cubeb. ; myrrh, elect; camphor; bolet la- 

The above ingradlenta are to be digested with 500 oi. pmoF spirits in a water-liith 
for twelve hours; then expressed, and 10 oi. ot disnlphateot quinine added : the mix- 
ture to be replaced in the water-both till all quinine be dissolved. The liquor, when 
cool, is to be liltvred. and is then lit for use. 

The mwU of adminiEteriug it is as follows : 

Ona-half ounce (half a Intllu) is given alone, without dilulioo, after the bowels 

' Mr. WhifEn, of Baltersea (quoted from a paper by Dr. W. Ainslip HoUia, In th« 
British Medical Journal, Hay 10, 18T0). 

'Tlie Practitioner, Lond., Feb , 1878, p. 81. 

^Tliis confection, which couaisls of an immense variety of aromatic substances, tru 
once officinal, and is to be found in the London Pliarmacoptcia, ]74tl. 

'Dr. Warburg informs me that this ingredient was added to correct the otherwiM 
extremely acid taate of the tincture. Many olhtr Bubatancea were tried, but noiM 
answered so well a« prepared chalk. 

'Tbiaisthe Polyporus Lnricis (P. officinalis, Boletus {lurgansor Larch Agaric^ ' 
marly," Mys Periiira, " nsad aa a drastic purgative, and still kept by the herbalist." 
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. KjLLARUL IRTZExnTBXT FBVEB. 

liaT> boBn or»cu»teii by any convenipnt pai^ative, all driuk lifiiig withlipld. In three 
bolin Ihe olliur balf ot th« bottle is admin iitered in tho fiiime waj-. Soon aflerward, 

Ktleul&rly in hot climates, profane, but «t!l<Kjiii exIiauatiTig perspiration is prodnved. 
\a tiw a strong »ramatiu odor, which 1 have often detected aUiut the pAlient and Ills 
TODta on the follifwini; day. With this there a a rapid decline uC temperature, Imma- 
dtatv abatement of froutal headache— in a word, ouiuplete defervescence- -and it sel- 
dom kappens that a second bottle is required ; if so, the doaenmit be repeated as ahove. 
In Turj adynamic cases, If Uie sweating threatens to prove exhittislin^, nourishnient in 
the sha^ ot beef-tea, with the addition of Lieblg's extract, and some wine or brandy 
of good quality, may l>u required. 

" It wilt lie Been,*' »ays Professor Maclean, " that qninine is the most important in- 
gredient in the formula, emoh ounce bottle containing nine grains and a half of the al- 
kBlold. Its praieuee biw been detected by every chemist who has attempted its analysis, 
«ad nevar doubted by any medical man of experience who has used the tincture. Many 
will HJ ' after all, Uiis vaunted remedy is only qninine concealed in a farrago of inert 
mbstances for purposes of mystiScation. ' To tbin objection my answer is: I have 
treated rmnitteul fevers of every degree of severity, contracted in the jungles of the 
Daeowi uid Mysore, at the base of mountain ranges lu India, on the Coromandol coast, 
id the pestilential highlands of the Northern Division of the Madras Presidency, on 
Ibe loalarial rivers of China, and in men brought to Netley Hospital from the swamps 
of the Gold Coast, and I affirm that I have never seen quinine, when given alone, act 
in the manner charocteridtlc of this tincture. And, altliouih I yield to no one in my 
high opinion of Ihe inestimable value of qninine, I have never seen a single dose of it 
given alone, to the extent of nine gruns and a half, suffice to arrest an exacerbation of 
remittent fever, much less prevent lis recurrence ; while nothing is more common 
tlian to see the same quantity of the allcalold in Warburg's Tincture bring about both 

Nest to tbe cincboim alkaloids we must place arsenic aa a remedy for 
the perioJic fevera. It cannot be relied upon in pemioioua intermittent, 
but we have ample testimony as to ita therapeutic vulue in simple inter- 
mittent, although it is leas u»eful in quotidian ague tlian in tbe tertian and 
quartan tj-pes. It is eapecially suited to the treatment of rhrfraic malnrial 
cachexia, aud of relapsea due to secondarj- cauaen, and oocurriug some 
time after exposure to malarial influences. In these cases it often effects 
a cure after quinine has failed. 

Morehead considers half a tn'ain of arsenious acid about equivalent in 
power to fifteen grains of quinine. Accordinjj to this author one-eighth to 
one-fourth of a grain — equal to fifteen to thirty minims of Fowler's solu- 
tion—given in the int«rmiaHion, " lias no evident antiperiodic power." But 
twice this amount is sufficient to prevent recurrence in mild iutermittents 
iu India. 

it may be exhibited with safety in this quantity iu cases in which 
there is no tendency to gastric or intestinal irritation, and most advanta- 
geously in repeated doses of ten minims or less, sometimes combined with 
a few minims of tincture of opium. '" 

These doses wilt seem "heroic "to most American practitioners, but 
M. Boudin does not hesitate to give still larger dosea His method of 
using the remedy, as communicated to Morehead, is as follows : 

ArwniouB acid. 1 grm. ; distilled water, 1.000 grm. ; boil for dtteen minutes. Add 
white wine, 1,000 grm. 

One hundred grammes ot this liquid represent five centigrammes, or one grain, of ar- 
senious acid, Wa give in Paris. OD the average, a half -grain per day during Ihe Interval 
iMttween the paroirsms. But one may give more. It it importani bi iKridt I/it lUiae an 
miuA a* potmle. ^he tolerance for anenio is less as the fever disappears. The flrn 
sign of intoleranee is salivation (I'eau i la bouclie). We must profit by the patient's 
tolerance in order to aaturalu him. II is necessary to continue llie renied; for a lougi-r 

,, Nov. 13, 187S. 
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That arsenic may be given in these lieroic doses without injuiy to the 
p&tieat is possible, but it certainly would not be wise to admiuister it in 
Buch quautities without observing the rules laid down by M. Boudiii, and 
especially without keeping the patieut under close obsei'vatiou. 

M. Sistach, who has used this remedy very estensively in Algeria, aod 
with favorable results, does not find it necessarv to resort to Bueh large 
doBe& He says : " We must begin by givbg from 3 to 5 ctgr, daily (.45 to 
.75 gr.). After the parosysms have ceased to recur, the dose ought to be 
diminished by one centigramme every day ; but the patient must continue 
to take about one centigramme each day for about ten days after he is ap- 
jjarently free from sj-mptoms. " The rules of administration, laid down 
by this author are the same as tliose given by Boudin, viz : The arseniouB 
acid mu9t be given in solution ; it must be freely diluted, avd given in very 
small (/ow.'a frequently repealed ; and the quantity given during the twenty- 
four hours must bear a relation to the severity of the fever. 

M. Sistoeh treated with arsenic 22D cases of intermittent fever in the 
military hospitid of Bona, in Algeria; of these 136 were quotidian. 74 tertian, 
11 quartan, 6 irregular, and 3 masked. The average number of parosysma 
after the commencement of treatment was, for the quotidian type \.1; for 
the tertian type it was but .75. This is certainly a very favorable result, 
and gives support to the statement of the author who reports it, to the 
effect tliat the failures which have been reported by other observers must 
be attributed to iheir neglect of tliose details upon which the certainty and 
safety of arsenical medication depends. 

Colin saj-a : 

NoEwithataadiiig Ihe good resiills obtained bj theee clmlciiuis' snd b; the greater 
namber n( thoat. wlio Lave adupted their mutiiod, we coiifefB that we have not veu- 
luritd la put it in practice in order (o combat the fevers of Bomo and at Algeria; we 
IiBve feared at first th« uaourtiiiiiljr uf thi^ method, which ia reooguixed and proclaimed 
by that oau, eveu, who lias been its niiK<t ardent promoter: " A verv remarkablu fact 
is that the degree of eflii^acy of the arsenical preparationn iu the treatment of inlermll- 
tpiit feveni ma; be Inllueaced iu a very evident manner by the reignin<|; medical eon- 
Rtitutlou, <□ such a ivay that we may see them lose in a great degree ilieir TebrifllgB 
IKiwer. vlien a few days before au iulermittent fever resisted their heroic administra- 
tion "(Boudinj.' 

Notwithstanding this hesitation to use arsenic in the manner prescribed 
by Boudin and his followers, Colin admits that the danger of arsenical poi- 
soning from such (]uantities administered in fractional doses, as ilirected, 
has been overestimated. 

It ia doubtful whether the solution employed by Boudin has any ad- 
vantages over Fowler's solution^liquor potassEe arsenitis — which is the 
preparation commonly employed by Enghsh and American physicians. 
But it may be that we would be more succeaaful in the use of this remedy 
if it were given in larger doses at the outset, for a day or two, tor the pur- 
pose of promptly arresting the disease, rather than in moderate doses con- 
tinued for some days. We Lave the testimony of the experienced English 
clinician, Morehead, that this may be done with safety, and it is undoubt- 
edly true that gastric irritation may be avoided by giving the remedy 



' Op. cit. . p. 3 



' Bondin, Maillot, Fremy, Sislach. 
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;:;reatly dilut«d aud Id siaall and repeated doses, and that this method o( 
[tdministration is preferaliJe t« the routine practice of prescribing five to 
ten drops of Fowler's solution tliree times daily. Wood fixes tlie dose 
at ten drops tliree times a day and mya : 

It may be continued uutil Ihu diseasu U urmitifd, or aulil some i£dem& of the f&ue, ■ 
oppression of iilomncii, genaral treniora, or feeliDgB ot muscular weakness Bvinoe tL« 
action ot the mediuine. It most then be Buspended lest the poigououB eSeotR of sreritia 
should bti produced. I have known a cane of iinivel-iial aimsarca apparently arise from 
iU use in a child. It cannot, iu general, be oontiuaed with propriety mucll buyoiid > 
neek. For infantit the dose must bu dituiniEhod in proportioci to Ike aije. To a child 
I yuBT or tiro old, a drop or loro may be givau tliree timea a day.' 

Hertz aaya : " A cure is sometimes accomplished in a few days ; oftener, 
however, after it hits been used for two or three weeks," ' This author 
considers Fowler's solution the most useful preparation, and recommends 
its admitiiatration in doses of eight to thirteen drops, given twice or three 
times a day. If the cure, with these doses, requires from a few days to 
two or three weeks, it may be questioned whether the continued use ot tlie 
remedy during this period is not more injurious than the larger and effi- 
cient doses recommended by Boudin, which only require to be continued 
for a day or two. It would seem that, if for any reason, such as economy, 
iiliosyncrosy of patient, or objection to the bitter ta»te of quinine, we ore 
compelled to resoiH; to the use of arsenic for the cure of intermittent fevers, 
we will do well to he guided by the experience of the French physicians 
with reference to ita administration, 

A medicine which has of late been much praised as an antiperiodic, and 
which is placed by Hertz nest to the cinchona alkaloids, is obtained from 
the leaves of the Eucalyptus globulus, an Austi'alian tree which has been 
extensively introduced in the malarious regions bordering upon the Medi- 
terranean, and elsewhere, because of its reputed power to neutralize mala- 
rial emanations fivm the soil. 

Eucalyptol has been found by experiment to resemble quinine in its 
pliysiological action upon the lower animals, and there is considerable 
chnical evidence in favor of ita therapeutic value in malarial diseases 

The reports, however, are to some extent contradictory, and taking the 
most favorable view of them, it must he admitted that the remedy is not 
likely to take the place of quinine. Hertz thinks tlie remedy more appli- 
cable to old and protracted cases tlian to recent ones. Dr. Joseph Keller, 
chief physician of the Austriiui Railway Company, has treated (1872) 432 
patients with the tincture of eucalyptus, and reports that of tliese 310 
(71.76 per cent) were perfectly cured, and 122 (28.24 per cent.) required 
to be afterward treated with quinia. In 202 cases no paroxysm occurred 
after the first dose ; in 108 cases one or more paroxysms occurred after 
treatment vraa commenced. This is the most favorable report we have 
seen, and we are inclined to think that a more just estimate of the value 
of eucalyptol will be gained by a perusal of the following summary state- 
ment by Burdel, of the results of his extended trials with the remedy. 

This author says : 

The aolion at thi<i remedy, which may certainty be considered a febrifuge, la slow 
an'l far from living always constaat. In mild Intertoltlent fever, eucalyptus la suc- 
cetaful in four-fifths of the caacB • In tertian, iu three-flftliB only ; and, finally, la quar- 
tan fevers, it almost entirely faila : that is to say. In eight-tenths of the cases. In the 



Practice ol Medicine, vol. L, p. 373. 




"ZteuLBSan, tuL ii., p. 072. 
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seuons when intermittent fever Is most frequent — that is to aay, endemic— relapses are 
much mora conunuii wlien eucal;ptiu is used than when recourse is had to quiiiia, 
BelapsHB maj, however, be avoided by udmiui storing euculyptuB more freiiUHUlly atter 
£ome dayii' rest only, and in aa large doses as llio elomueh will tolerate. Tki^ remedy is 
perfectly inert in palustral cocliexia. Finally, M. Burdel believes that in the second year 
i)[ his OJtperimHufs be obtained a rather larger proportion of curKS and a smaller numter 
- lit relapses, hecaaee he gave the euoaly]>tus in oonjuuction xith good iriuei, iron, and 
qtilnia. and kept tlie organism np to its work by frequently repeated doMs, Dr. Bur- 
del administered tbe alcoholic extract of eucalyptus in pills, each containing fifteen 
centigrauimiiB, to the number of from four to ten daily, accotdiug lo tliu form of the 
fever, given twice during the day.' 

Some very favorable reports have beeu made as to the \'alue of iodine 
as au antiijeriodic remedy; but ob most of tbe&e are from phj'sicianfl en- 
gaged in dispensary practice, who liave not been able to obtain a complete 
history of a majority of tbe cases treated, it is necessary to receive them 
with Bonie caution. We would remark, also, that city malaria is not always 
the same thing as country malaria, and that when we read that almost 
uniform snccesB has been attained in the treatment of over 300 cases of 
malarial affeotions at the St. Louis Free Dispensarj*,' our faith in the 
remedy ae a i^uro for a<^io is somewhat shaken by learning that under the 
heading malarial oCTectious are included " neuralgia, headache, diarrha>a, 
dysentery, etc" 

Morison,' who reports 250 coses treated in dispensary practice in 
fialtimore, is very favorably impressed as to the value of the remedy and 



The dose given has lieen invariably, for so adult, IS minims— not drops— three 
times a day, a quarter of an hour before meals, largely diluted. . . The record ot 
the 250 coses is as folloivB : Number of oases not heard from after the first visit. 150. 
Number of cades heard from a second, third, or mure times, 100. Of the caees heard 
from, 41 are ou record as cured, 3 not cared, and 14 in nhioh neither iodine or dn- 
chonidia oSeotud a cure. 

The evidence given by Dr. Qrlnnell ' is still more definite. Being 
situated in an intensely malarious region — Witchita Agency, Indian Terri- 
tory — luid haling exhausted his stock of quinine, Dr. Griimell decided to 
resort to the use of iodine, as recommended by the Bussian physician 
Nonadnitzcliauski. Tbe dose given was ten to twelve drops of the tincture 
in half a glassful of sweetened water, every eight hours. Tbe results far 
exceeded his most sanguine expectations, and he arrived at the conclusion 
that the antiperiodic power of iodine is superior to that ot any other 
remedy known, with tbe eiception of quinia ; 135 cases of intermittent 
fever, principally of the quotidian and tertian tyjies, were treated in this 
way, with results fully equal to those to be obtained by the use of the 
Bulphate of quinine. The remedy seemed to have a magical effect, and in 
many cases. Uiere was no recurrence of the paroxysms after the commence- 
ment of treatment ; the medicine was however continued for two or three 
days after the cessation of the fever. In cases of enlarged spleen the size 
of the organ was more speedily reduced than when quinine was used. 
^^'illi brand,' a German physician, is equally pronounced in his opinion as 

' Dr. E. Burdel, Physii-ian to the hmtpital at Virgon. London Med. Hecfird, Hay 
13, 18T4. ■ Dm. Kleiueoke and Hinckey, St. Louis Clin. Record, June, ISSS. 

'UorylandMed. Journal, Feb. 15, 1S63. • BraithwaJte's Retrospect, 1B83. 

• Vlnhow-B Arohiv, xlvil., p. 248. 
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to the value of iotUne iu periodic fevers, and similiu' favorable reports have 
beea maJe by several oibor observers.' 

The experieoce of Eaunergee ' is esti'emely iiitereating, and perhaps 
throws Boine hglit ujkju the rensou for the coutradictoiy results obtained 
by (liffereut ol^rvers with this and other remedies which have been rec- 
omiueuded for the cure of intermittent fever. This author resorted to the 
use of iodine lu eight cases, in 1878, with but a aiugle successful result. 
In 1870 it was used iu oOO coses, and ninety per cent, of these were rc-poi'ted 
cored. In 1880 it was again used iu 1(>(J cases, but with indifferent buo- 
cess, "Ha now recognized thai vrntiy of tlieise fnvers toere of an eiikemenU 
character, and tended to limit themselves, and arrived at the couclusion 
that about twenty per cent, of cnsea are cured spontaneously either on the 
third, fourth, or fifth day. or sometimes even on the seventh or eighth day. 
He concludes that iodine is much inferior in the treatment of these mala- 
dies to quinine" 

We i]uote from n valuable paper ' upon " Iodine in Iklalarial Fevers," by 
Drs. Atkinson and Woods, of Baltimore. These gentlemen, attracted by 
the testimony in favor of iodine, attempted to determine its reid value, 
under circumstances which they considered exceptionally favorable. Their 
caftea, treated in the Bayview Asylum, Baltimore, cjuoe under their obser- 
v.-ttjon in July, August, September, and October, 1882, and cousiated mainly 
of foreign laborers who had contracted their fevers while employed iu 
fruit and vegetable canning establishments in highly malarious sections of 
the neighboring country. In all 76 cases of intennittent and remittent 
(ever were treated, " and their appended histories, with the carefully re- 
corded reports ot the effects of treatment, clearly demonstrate the very feeble 
influence of iodine over malarial diseases ; at least over the acut« forma." 
Tbe dose given was usually thirty drops (fifteen minims) ot the officinal tinct- 
ure four times daily. Tiie plan adopted was to give iodine iu this dose for 
five days, and if at the end of that period a cure had not been effected to 
substitute the sulphate of cinchonidlo. The final conclusions reached are 
aa follows : 

1. Iu intarmilletit fevars it hsa some fai'b1» iufluvnae in □ontrotliug the paroxyBnu. 

2. It UkoB usiiully From three to eight days (o extirnlae this influeuce. 

3. In enrei tffixtiiil there iB great danger of a relapse, certainl/ as great as with 
Peruvian bark. 

4. It is certain to odd to an; exuting <liarrhcB3 or naoaaa, and ia liable to cause e&ah. 
If thev do not Already exist. 

5. In remillenla, its elfecl. if an;, ia seen in n slow and gradual reduction of tem- 
peratoru, and this redaction ia llablo to sadden iuturruptious. 

0. \a both funni ol malarial fever it is inllnitetj' inferior to either cinclionldia or 
qaiaine : eertalnir as regards the immediate control of the fever, and, so far as vre irere 
•bl« to judge, as regards relapses also. 

'. From aneconomiopointof view, the alownessand anoertaiotj of its action make 

IM in hatpititl proctioe fully as expensive as Peruvian bark. 

I. Ttthre seems to be some ground to believe that it can cause albuminuria. 

I. In the Urge majority of coses of ordinary acute malarial poisoning it has no to- 

e are not prepared to receive this as a final verdict with reference to 
t value of thiu remedy, for which so much has been claimed : but we 
ist remark that in therapeutics negative evidence in a considerable num- 




K 'Siroar, in Indian Med. flaz. ; Gibbons, iu Pacific Med. k Surg Journal, Sep 
I WO: Oeoghsn. in Albntiy Mud. Aiiuals. 18H0; Wodaworth, in N. Y. Med. Joun 
11879, p. 4113, and others. -Calcutta Med. Oai., Jan., 1IM2. 

* " Am. J. M. Sc., Phila,, July, 1888, p. 54. 
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ber of carefully obserred cases must be iwcorded conaiderable weight j 
while, from a Taiiety of reasons, which it is not necessary to specify, pos- 
itive evidence, apparently of the moat definite character, often proves to have 
no substantial foundation. 

Carbolic acid has been vaunted as a specific for mnlariol diseases, and 
there is eoine evidence in favor of its value. But the value of this evidence 
is a question which it is hard to determine, iu the absence of extended com- 
parative tests, mode with scientific exactness and impartiality. The his- 
tory of medicine shows that the ruling medical theory largely controls 
therapeutics, and it is not difficult to obtain evidence in favor of almost 
any remedy which may be suggested, especially if its supposed mode of 
action accords witb the experimenter's views relating to the etiology of the 
disease he proposes to cure. Whatever may be the true value of the med- 
icine under consideration, it is safe to say that the extravagant claims of 
DSelat and others are not supported by the trials which have been made by 
unprejudiced observers. Dr. Curschmann,' of Berlin, after uumei-ous trials 
with large doses, reports the remedy worthless. 

Surgeon JrLcNally, of the Indian Medical Service, made a trial of car- 
bohc acid in the treatment of uncomplicated intermittent fever at Secun- 
derabad, where the disease prevaile<l extensively among the soldiers of the 
Third Regiment, He reports as follows : 

These trials prove at least llial curbolio auid is much lorertor to «nj of the othw 
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/ iRbinniUeiU feeer, and that tho patienU would hftve g(A well as soon 
with the usual aid of a purgative, rest, and a blauket. la some Ri£eG (not recurded) a 
few doges of qniaia or of quinidia were siifGcitint for cure after the marked failure o( 
carbolif acid. 1 am not in a position to speak puEitivoly with regard ti> the reputed 
diaphdretio aotion of carbolic acid, but I think It is very doobtfiit. Abuiidaat dia- 
phoresis certainly did occur iu tha patiunla who were taking; it, bat alio occurred in 
the patients who were not- Irritabitity of stomach was a commoa accDTupKoimeut of 
the fever which prevailed iu this corps during the past year; aud, contrary to what 
might be expected, carbolic acid did not seem to alleviale it in any case. TheM ob- 
Hervattons are. I think, Buflicient to establish that cnrljolla acid cauuot be relied upon in 
the p;imeral IrKalment of ague, and that Its value in any case is, to say the least, ex- 
ceedingly problematical.' 

Unfavorable reports have also been made by Caisne, Marken, Eiseolohr, 
and others (Hertz), On the other hand some of those who first tried the 
drug gave a favorable report as to its value. Thus Treuliche (1871) found 
that it promptly and permanently arrested intermittent fever in cases in 
which quinine had failed ; and Barrant and Tesaier (1869) reported that 
iu their hands it n-as effectual in arresting iuteruittent fever at Mauritius. 
It was administered by the stomach in the dose of one grain of pure acid 
in an ounce of water, or bitter infusion, three times a day ; or by hy(«>der- 
mic injection — 64 gr. of acid to 4 oz. of water, and 12 to 30 minima of this 
solution for a single injection. Treuliche gave as much as 4 j gr, in an in- 
fusion of gentian, three times daily. 

Another remedy, which when first proposed received a considerable 
amount of favorable endorsement, but which has not come into general 
UBe, ia the h;/posulphite of soda. This was first recommended upon theo- 
retical grounds in 1864, by an Italian physician, Dr, (Jiovanni PoUi. The 
conclusions reached by Dr. PoUi himself, after seven years' trial of the 
sulphites, ore summarized as follows : 

' Oentralblatt, Sept. G, 1873. 'Indim Hod, Oil., April 1, 1874, 
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1. Thai marsh fever oui be (>iired bj the siilpUiteB alone. 2. That Hie aotion oF tha 
ralpliitesislMsrapiAoii tbaaltiick of tUe fever tban the sulphate of quinia ; they do not 
■top so suddealj thu periodical coarse of the ferer, but thej~ luuall}' gradiiall/ dlmiu- 
ish the violence of the eyraptonis, till they disappear altogether. 8. That the aulphilBS, 
(n Ttranclif, act mnch more certainly in preventing the return of the fever than (luinia. 
Among iM cases treated by the (ulpliitea relapwa only occurred in 5.7 percent., while 
in 183 cases treated with sulphate of quinin the relapiteK amounted to 44. S per cent. 
4. That many caaea of miasmatic fever, long rebellious under treatment by qutnln. 
were cured by the sulphites alone S. That the sulphites can be employed with sue- 
c«ea even as a prophylactio means, and that they may bo thua uaed lor long periods 
without danger, whioh la not the eaau with the preparations of quinia. 0. That the aul- 
phitoa can be administered without danger in spite of ooncomitaJit gostro -intestinal irri- 
laLion and during the attook, and finally that mniiy sequelie of fever (excepting always 
antemial may be very advantageously treated with the snlphltee. The ritratin treat- 
ment adopted by M. Polli fsgireo In the follovflng prescriptions. If sulphite of soda be 
used, the proportion is 20 grammes of the salt In 200 of water, sweetened with honey 
or some aromatid syrup. Tliis quantity w given in the course of twenty-four hours in 
divided doses. When the sulphite of magnesia is prescribed, he gives 13 grammes in 
the same quantity of watsr, taken in four or six doses; when the hyposulphite of soda, 
IS grammes in 300 of water, taken in a similar mnnner. It is essential to take the 
r«medy one hour before or two hours after a meal, and not to drink, except aFtor a long 
interval, any acid substance, such as -lemonade, or to take acid fruits or vinegar, ' 

Favorable reportii witli reference to the v»lue of tbe sulphites in the 
treatment of intermittent fevei* have been made by a number of American 
physicians Dr. W. K Tunier,' of Leavenworth, Kan., reports that he used 
the hjposulphite and stilphite of Bodn in over 125 cases with almost un- 
varying success. Dr. Baxter, of Moscow, la., treated "over one iniiidred 
cases of simple intermittent and remittent fever with this remedy alone, 
and in no case has there been an exacerbation afliT taHng Ihc remedy a 
reoKmaMv length of lime."' Dr, S. K Hampton' states that of 66 caseB in 
which this remedy was used it was successful in all but one. Dr. J, P. 

k little, of Richmond, Va., says ; 
' For some four vears post I have been using Ilie hypusulphite niul also the hinul- 
^ite of soda as a eubsUtute tor quinia In the treatment of intermittent and remittent 

It was firat uaeJ as n febrifuge In measles, 
cidenlally its value in fevers ot a malarious o 
it a thorongh trial. 

Intermittent forms of fever prevailed veri 
and 09 quinia generally failed to give relief, I 
mly and with marked good effect. 

I have used it in my own case : quinia hail failed in removing my fever, although 
It bad succeeded in producing an intense headache: the hyposulphite speedily relieved 

For an adult the dose Is from ten to twenty grains every three or four hours. I 
have given thirty grains every two hours In cases of high fever. Dissolve each dose 
wlneglassful ot water. As it is n mild laxative there la no necessity for the use o! 
-"-- medicine. Of the two salts, I consider the bisulphite the belter in Its 



^P Thi 
^^lue wl 



This report seems to us to be especially instructive and to furnish a 
ilue which may reconcile the contradictorj- reports with reference to the 
value of this and other proposed remedies for tnalarial fevers. We have 
evidenc* that iodine, carbolic acid, and the sulphites will cure malarial 
fo»era These are all recognized as valuable antiseptic agents and we 

a The PraoHlloner, Deo., 18T1, ' T_envenworth Medical Herald, Nov., 1867. 
■Am. 1.K.80, Phila., Oct., 18W). 'Cincinnati Lancet* Observer, Nov., 1867. 

'Am. J. H. So., Phlla., Jau., 187a 
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might expect them to give good reaults in that form of intermittent fever 
^pseudo-malaruil fever — which reeulta from septic poisoning. We are 
convinced Uiat much of the " malaria," of which we hear ho much in large 
cities ia of this character, and quinine does not seem to be the specific for 
malarial fevers of this kind that it is everywhere recognized to be for mala- 
rial fevers properly so-called — paludal or t«lluric. We read in the above 
quotation that the "intermittent forma of fever" which were cured by hj- 
jKMulphita of soda, were not cured by quiuiue, " which generally failed to 
give rehef." Evidently then they difiei'ed essentially fj-om paludal inter- 
mitteuta, which are cured by quinine. Again, it is said that these intermit- 
tent forms of fever " prevailed very estenaively immediately after the war." 
What a significant fiict ! For four yearBBichinoud and vicinity had been a 
great military camp, and the conditions liad been most favorable for the 
accumulation npon the surface, or at leaat in the superficial layers of the 
soil, of tliat kind of organic material which produces the malarial fever 
pecuHar to large cities and to large armies, which has been very aptly called 
fieco-miilarial fever, and against which quinine ia not a specilic. 

According to Hertz, Griesinger and other German physicians have 
been unable to obtain any favorable residts from the use of the sulphites 
in malarial fevers. A negative result is also reported by Dr. Wm. O. 
Chandler, who tested the sulphites of soda, and of ammonia, in twenty 
cases of intermittent fever in the service of Dr. Austin Fhnt, in the wards 
of Bellevue Hospital, New York. This report ia eaiiecially valuable as the 
cases are reported in full. The following is a Bununary statement of the 
resnlts and conclusions reached : 



Totftl. . 
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In crediting the snIjiliileB with Ino cares we bare perhaps acted generonsl; mlher 
than justly, t1i« tendency uF iuturmittfiut fever to self-limitation, uid the benedt 
produced in 4ll owes by improved diet uid & change of Mr, have not been (orgotten, 
bot ne desired to represent the cue *8 favontbl; aa poaalble, and give tbe snlpfait^a 
credit for all that they could da. Aud this is all that the «ulpliite can acenmpHBh. 
Bat an agent nhioh can core only one case of tutennittent fever out ul ten vill not 
come into very general use at present. 

The following conclnsiona are drairn from the above canes: 

1. Tliat ia a few oases the paroxyBros of intermitlert fever are relieved and possi- 
bly arreiitud by tiie salphile of soda or BLilphile of ammonia. 

2. That in the large majority of oases these remedies fail entirely to arrest the 
paroxysms, or to lewen ellher their severity or frequency. 

8. That these remedies require to bs given in large doses for a length of time to 
effect any appreciable improvement. 

4. That, when given in dosea sufficient to modify or arrest th* paroxysms, they 
produce ronaiderable irritation of the stomach and inlcstiual cnnal. 

G. That as remedies for Intermittent fever they are in every respect vastly inferior 
to qnluine.' 

Another remedy which has been recently proposed for the cure of in- 
termittent fever is renordn, which has been called "poor man's quinine." 
It is said by Ugo Bassi ' to be but litUe inferior to quinine, and out of 
twenty cases treated, sixteen were permanently cured. We can only say. 
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with reference to this remedy, that more extended experience is required 
in order to t«st its real value. 

The mineral acids, nnd eepecially nilrio arid, have been proposed aa 
ftntiperiodic remedies. Dr. E. S. Bailv, of Indiana, is said to have first 
recommended nitric acid for this purpose, and Dr. Wm. A. Hammoud 
lias given evidence in favor of its value. While on duty as a medical offi- 
cer of the anny at Fort Riley, Kunsas, Dr. Hammond prescribed nitric 
acid for 32 cases of ([uotLdian and tertian Intermittent ; nine other cases 
were treated with the sulphate of quinine. " Of the cases cured by 
nitric acid, three had previously used quinine without effect, and of those 
in which quinine had proved successful nitric acid had been employed 
without benefit in two, and in one other had to be omitted on account of 
causing nausea, heartburn, etc," The average period of treatment before 
the disease was permanently arrested was the sarae with each remedy — 
three days.' The acid was given in ten-drop doses, largely diluted with 
water, three times daily. 

Senator' has reported cases of intermittent fever cured by the adminis- 
tration of aalicytir, add, one or two doses of one to two grammes being 
giron in warm water and glycerine shortly before an expected paroxysm — 
2 ports of salicyhc acid ; 200 ports of warm water ; and glycerine q. &. to 
dissolve. 

Picric aciil has been recommended by Dr. Aspland,' in old cases where 
quinine has lost its efifect by continuous usage. 

According to Moxon ' the bromide of polassium will cure ague, espec- 
ially in persons who have removed from the malarious locality where it 
was contracted. 

Chloride of sodium, in the dose of from 3 ji, to 3 ss. twice a day has 
been recommended by Piurry, Thomas, Fioch, and others as an effectual 
remedy for ague. 

M. Colin reports that he has had good results, especially in obstinate 
quartans which have not yielded to the administration of quinine, from the 
use of ainmoniuin acetate, used in conjunction with warm drinVs. From 15 
to 20 grammes of the salt are given in solution about two hours before the 
expected return of tlie paroxysm. 

Block pepper was a favorite remedy with the ancients, and at the pres- 
ent day piperine is frequently prescribed with advantage in combination 
with quinine, especially in the treatment of old cases. Hertz considers 
this the most effective vegetable remedy after the cinchona altoloids. It 
may be given to the extent of ten to fifteen groins during the intermis- 
sion. 

The sulphate of biberine has been offered as a substitute for quinine. 
Professor Maclean reports that he has given it an extensive and careful 
trial, and has found it useless in the treatmeut of all forms of inter- 
ntiltent fever.' He has also tried the tincture of bp.rberrj-, which is aD 
old remedy in ague, and thinks it may possess some power as a febrifuge, 
but saya: "It is so uncertain in its action, so immeasurably inferior to 
quinine, that, in my judgment, to use barberry when quinine is available, 
is to trifle with the constitutions of our patients " (toe. cit.). We believe 
that this remark is equidly applicable to several other reputed remedies in 
uurlist. 

'Murvlind & Va. Med. Journ., Fsb,, 1801. 'CBnlralblalt, No. 18. 1875. 

■BriliibHtid. Journ., Nov. 2, 1867. ' Brail hn-aile'a Hplroapect, Part Ixii., "" 

' Beynglds' Sjatem ol Medloliie, vol. 1. , p. It5. 
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Dr. W. G. Carter,' of Virginia, prefers eulphale of zinc to quinine for 
the cure of ague and feyer. 

De Renzi ' cures intermittent (ever by the uae of electricity. He snj-s 
that in the mujority of cases this remedy arrests the fever more promptly 
than quinine. He uses the constant and faradic cun^ents, and considers the 
latter the most efficacious. It is to be used for half an hour, of medium 
intensity, the patient holding a rheophore in each hand. 

Fleury has claimed that we have a substitute for quiDtnc in cold water, 
used as a douche (54" to 57° Fahr.) one or two hours before the attack 
(Hertz). 

Willow leaves {Saiix Babylonica, or "weeping willow," and Salir Egijpl- 
iaca) are said to be an ancient remedy in India. In old cases where there 
is gastric irritability, tliis remedy is said by Surgeon Chetau Shah, of Cabul, 
to be superior to quinine.' 

Dr. Segur, of Porto Eteo, has used cojf'ee with the happiest effect in 
cutting short an attack of intermittent fever. If properly managed, he 
considers it better in many cases than sulphate of quinine.' 

Dr. Richard Newton,' Assistant Surgeon U. S. A., has recently recom- 
mended conium in combination with quinine and peroxide of iron aa a 
useful remedy in intermittent fever. 

The ethereal oil of muslard, in doses of two or three draps in a ten per 
cent, alcohohc solution, or iu a large quantity of boiled water, is said by 
Tabercom* to have given brilliant resulte in many cases of malignant 
malarial fever treated by him in Moldavia. 

The peasantry in Hussia are said to cure themselves of intermittent 
fever by the use of urine as a medicine. Acting upon this hint Dr. Bel- 
vousoEF' has tested carbamide, or urga, and finds that it acts as a specific 
and for several reasons is preferable to quinine. 

Quite recently another specific, which is also successful when quinine 
has failed, has been recommended by Dr. Maglieri.' This consists in the 
uae of a decoction prepared from a fresh lemon, cut into small pieces. 



' Southam Clinin, June, 1879. • Annall Univer, di Med,, 1883. 

> Indlnn Med. Gat. •OaiiUrd'a Hed. Joum., Jnti'-. 1881. p. M3. 

■ Thu Medical Record, Jan. 10, 1884, ' Medltz, Oboirenle, Fel>,. ISSft. 

' Scieatilla Amerioui, Feb., 10, 11^, ■ Bull, Qiu. ds Tli^np , Jul; SO, 1883. 




The most prominent pbaracfer of nialariol fevers, 2Jroperly sxalleil, in 
the periodic tendency of tlie pyretic movement, TLia liaa been promi- 
nently brouglit to view in our account of " Malarial lutormittent Fever." 
The same perioilic tendency is manifested in uncomplicated continued ma- 
larial fevers, which are accordingly commonly known oa " remittent " fevers. 
The term "periodic fever" is also frequently used its eynonymous with 
nialArial fever ; and Bartlett, in his classical "Treatise on Fevera," uses the 
heading " Periodical Fever " to include all the recognized forma of malarial 
fever. A remittent is a continued fever, no matter how well-marked the 
periodic ctacerbationa and remisBions of the febrile movement may be ; for 
if there be a complete apyretic interval, the case must be claseecl as one of 
intermittent fever. 

Moreover, a remittent character is not peculiar to coutiuued fevers of 
malarial origin. We see it also in enteric fever, in acute tuliei-culosis, and 
to some extent in febrile diseases generally. On the other hand forms of 
fever occur, especially in tropical regions, which are ascribed to the action 
of the malaiial poison by distinguished medical authors who iuive had per- 
sonal opportunities for observing them, in which this jjeriodic tendency is 
very oVHcure or altogether wanting. Wo have therefore thought best to 
include all malarial fevers not distinctly intermittent in character under 
the general heading '" Continued Malarial Fevera" But it must be under- 
stood that we recognize marked periodicity in the febrile movement as the 
most prominent distinguishing characteristic of this class of fevers ; and 
the well-knowii " remittent fever," which occurs side by side with inter- 
mitt«ut in the malarious sections of the United States, as the leading or 
typical form of continued malarial fever. 

Dr. S. M. Beraina, in a clinical lecture on " Malarial Remittent Fever," 
delivered at the Chaiity Hospital, New Orleans, snya: "I ask your atten- 
tion to day to a case of continued malaiial or remittent fever. . . . lu 
nosological classification is better expressed by the adjective ' remitleni ' 
than by 'continued,' but if you carefidly examine the cliarte of tempera- 
ture which ore being passefl around, you will observe the striking [laral- 
lelism between them and the temperature charts of typhoid fever so lately 
exhibited to you. You perceive, also, that while the ctinrts show marked 
remissions, there is no decline of temperature to the normal standard 
until in the course of convalescence the remittent form of fever lapses 
into the intermittent type. " ' 

Trousseau says ; "How have the followers of nosograpliy been able 
to deceive themselves so long ? Did they not admit in 1H21 tliat inter- 

< The Medical News, Ph<U., Marrh 34, ia8»:. 
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mittent fevers sometimeH pmsseil to the remitt^'nt typo, without beinfj the 
leas BUBceptible to ciire by cinchona? What, in truth, is a remittent ferer, 
even as regarded by the superficial pyretology of the school, except a con- 
tinued fever? Is not the febrile state contiiiuous? And what mattei* 
that it haa remissionB and exacerbations, if, ae everybody admits, the con- 
tinuous fever ia a conventional type? And if remittent fevers i gwm- 
gnina" (curable by quinine) "differ from the continued non-miasmatii.' 
fevers as much as gout differs from scrofula, it ia certainly in points of 
very different importance to that of tyi)e. We do not deny the existence 
of such points, but we deny them the fii-st rank, wliicli wo wish to see 
filled by more fundamentul nosological conditions, more akin to the thera- 
peutic indications."' 

On another page Trousseau remarks : " The tj-jie is not the disease ; for 
all diseases are susceptible of assuming the same type. Conversely, tlie 
most various types may be symptomatic of the same disease, in one or in 
different patients. The type, be it intermittent or jicriodic, belongs es- 
nentialty to the organism, and not to the external cause which 4cts 
upon it." 

We believe that there is profooud wisdom in these remai-ks, and that 
in giving an amount of attention to iypea of morbid manifestation not 
justified by the relative unimportance of ihesc iihenonienn relating to the 
individual — to the mode of i-eaction of the neiTOus system to the toxii- 
agent — many autliors have overlooked essential and fundamental etiologi- 
cal distinctions. As regards "remittent fevers," we are inclined to ex- 
claim with l>utroulau, " C'erf le cliaos." 

We cannot hope to bring order out of chaos by our feeble efforts, but 
a step will have been mails in the right direction if we Buccee<l in cohtidc- 
ing practitioners in our own country that the remittent type is not neces- 
tnrily evi denize of malarial poisoning, and that the heading "Hemittent 
Fever" is not broad enough to include all the different foi'ms of disease 
wliich have a remittent type, unless we are willing to cast aside etiological 
distinctions and those furnished by therapeutics. It is notorious that cer- 
tain cases called " remittent fever" run a protracted course, and are not 
abridged by the ail ministration of quinine ; that other forms of "remit- 
tent fever " have a tendency to terminate by sudden defervescence on the 
third or fifth day (Slaury) independently of the administration of tjuinine ; 
and that still other cases have a t«ndency to run uito the intermittent form 
unless cut abort by the adnunistralion of quinine. These last are evidently 
the most closely allied to malarial intermittent, and without doubt have 
the same etiology. As i-eganls the other forms referred to there is room 
for much doubt. A recent writer, Gueguen,' makes a dislinctiou between 
the fever which we shall describe as nimjite malariid remiUent /ever, and 
" bilious remittent fever," which in this counti-y are commonly assumed to 
be one and the same disease. Our simple remittent, which corresponds 
with the ■' ordinary remittent fever " of Morehead, and the " paludal re- 
mittent ■' of other authors, is called by this author " fitvre rumittente quo- 
tidienne," and he recognizes two forms of " bilious remittent fever," which 
be believes to be quit« distinct from it in their clinical history- and in the 
character of the pyrexia, if not in etiologj'. We shall not follow tbia 

' Treatise on TherapenticB, Am. ed., »o!. iii., p. 1(K. 

* A, Ou^uen, Ai(le-HK)or au 2e r^mtFnt d'iufanlerio de marine. £tude inT !■ 
rouvhe de U tetapjraturu dang Ids fl^vnia iDtenuitt«uUs et l«i Sivrea dpbem^TM. 
FarU, 1878. 
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intfaoF m the attempt to divorce siiapte remittent fever ami bilions remi'U 
lent fever, but confeos that we see eome ground for mBking the diR< 
tinction. 

We trust that no miaeonception will arise from our use of the word con- 
lintied at the hew:! of this article to iudicate that the fevers under consid- 
eration are not intermittent. This term Las been very generally employed 
by medical writers fts opposed to remittent, and to indicate that the fe- 
brile movement is continuous, » i^., uniform in its course. Thus a remits 
tent fever is said to assume a continued tomi when remissions can no 
longer be defected, The word is also used in this sense in the present 
volume, but in that case, instead of saying ''continued malarial fever," we 
would place the adjective continued immediately before the noun, and say, 
a Dtalari&l continued fever. 



^^" SlMPl.E M-^L-tRIAL EeMTTTENT Fe\'ER. 

Deftnitiow. — A paroxysmal fever of mtitarial origin, which differs from 
malarial intermittent fever mainly in the faut that the hot stiige is more 
prolonged, and is not followed by an interval of complete apyresia : and 
that the cold stage is commonly ill- defined or entirely absent, except at the 
outset In severe cases gastric iiritability and bilious vomiting are com- 
mon symptoms. 

SvNONTHR. — Ordinary remittent (ever ; Ji'vre remUlente qaotidienne ; pa- 
ludal remittent ; biUous fever ; bilious remittent fever ; jungle fever ; coast 
fever ; country fever ; uuirsh fever, etc. 

The dividing line between quotidian intermittent and simple remittent 
is an arbitrary one, for they are in fact but different forms of the same dis- 
ease and often pass insensibly one into the other. Wood says : 

The tirn alfectinnn snmptlmcs approarli i^ach ntber S3 closely in fnna td.it fl mny 
t|p impossible, in relation tu a [mrtiuiilnr cane, to denide to which oF tliem it IwlinigB. lii 
) litem itt«iita there Is oft^n some tle^reH of morliid action butwuen tlio paroNyamii. And 
in remittentH often very little ; and it is not alwayi poaaiblti to determllie whether the 
morbid action that heiiiIs does or does nut amonnt to fever. I( it be pronoiinoed not to 
be fever, the disewe miist be considurcd intermittent; if fever, remittent. In thelutWr 
affection there -in every grade, from the doubtful form just alluded to up to an almoal 
uniform continuous fever.' 

Since this was written by the distinguished author quoted we have 
learned to use the clinical thermometer, and applying the rule laid down 
we may say definitely, this case is intermittent, for the temperatiu* fell to 
tbe normal point between two febrile paroxysms, and this is remittent, for 
it renuiined a hnlf degree, or n degree, above the normal during the period 
of remission. It will be admitted that such a distinction can only be justi- 
fied on the score of convenience of description, and that it has no deeper 
foundation than the division which Grieainger makes of remittent and con- 
tinued fevers into those of light, heavier, and highest (iradPH ; a division which 
Hertz says " finds its justification in the fact that it isolates certain pictures 
of disease and facilitates our study of their features." 

We do not think it necessarr to follow Grieainger in this division of re- 
mittent fever into three grades, but prefer to consider the different clinical 
varieties of this fever with reference to the prominent symptoms, or coia* 
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pliciations. which Rire it special chnntcter to the clinical picture. Wa can 
aee no objection to this course, wbicli hna been adopted by houic of the best 
clinical teacbers— Morehead, for example — aud we think the division into 
gastric remittente, congeBtive remittents, pernicious remittents, etc., quit« 
lis justifiable for descriptive purposes, and more convenient than that 
adopted by Griesinger. 

Simple remittent fever, then, ns here described, corresponds nritli the 
_firsl grade of GrieBinger, or with the "ordinary remittent fever " of More- 
Lead. It is the common form of contiuued maloriul fever, in llie United 
States oud elsewhere. In those locniities where the conditions are most fn- 
vorable for the development of malai-ia, and where tj'pical intermittents are 
most prevalent 

Etioloov.— It is commonly assumed that the remittent form is due to 
great intensity or concentration of the malarial poison, and there ia little 
doabt that this is true in a general way as I'egords simple remittent and 
pomiciouB remittent fevers. But it is also true that the development and 
degree of severity is largely influenced by secondary causes, and especially 
in the "inflammatory ' — ardent — and complicated forms of the disease. 
Tiiese secondary causes relate both to the individual and to his environ- 
ment. Thus, of two individuals exposed under precisely tlie same oircuiu- 
stances, one may have a quotidian or tertian intermittent, and the other a 
remittent attack. Again, in the case of two individuals in equal health oud 
e;tposed under similar circumstances, one may escape entirely and the otlier 
may suffer an attack of remittent fevei' as the direct result of a debauch, of 
eKcessive fatigue, or of exposure to the direct rays of the sun. Heat is very 
• generally recognized as a potent exciting cause, and no doubt Professor 
Maclean is quite right in saying Uiat remittent fever is most prevalent and 
fatal when high temperature and malaria act together. But tliat climatic 
causes alone are sufficient to account for the occurrence of these fevers i* 
unsjly disproved, and we cannot do better than to quote the language uf 
I'l-ofesBor Wood to show that this hypothesis is untenable : 

The e»aential cnuw of bilioiiB remitlpnt in probniil/ the laiatnis irlifch procis^ 
from mnrshoa, «tc. Hany believe Llint, while produced b/ tliis cause, tt may >1m> {i(0> 
cettd from olhera, eBpeciall.T a high depve of heat combined vrilh moislura. If ihii 
were tlie caBH. why should we not Bee it origiuRtiog in llie midst of our cities, wlwn 
tlui heikt is iDtfluae nud moisture often abundant f Why do^a it not ocrur conibuilly 
among Hcomen navigating equatorial aeaa, whether Ion): from port or not f The (aot il 
well known that the crews of ships withio the tropics remain free from the diaeant ■>> 
long as they heop at a certain ilistancu from the shore. They may be alTealetl Kith 
soarvy, dysentery, diarrhcra, nnd various phlegmasiie ; but they escape billoui fevai. 
Let them, however, approach a miaimatio ooasi, and it often happens tliat almoBl th> 
whulc crew are seited with the diaeaae.' 

The commonly accepted view that the i^emittent form is evidence o( 
greater intensity of action of the morbific agent does not meet with uni- 
versal acceptance, and while admitting that malaria is an essential factor ia 
the production of these fevers as well as of those of intermittent tii-pe, tiu 
oontinued character of the pyTetic movement is ascribed by some autbon 
to causes quite independent of the quantity or intensity of the toxic agent. 
This is the view of AL Colin, who believes that continued forms predoiniukto 
over intermittents " less from the intensity of action of the miasm than 
from two influences of quite a different order ; on the one band the exte^ 
nol temperature, and on the other the date of intoxicatioiL" Asxar£ag 
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to this author, remittj^nt and continued fevers are in nearly all malurioiia 
re^ona the initial form of febrile raitnifestation. He Bays : " In Home this 
rule was so absolute thnt amonj; those attacked witb tertian or quotidian 
iotenoittent in September or October, I have not found one out of ten who 
had not had previoualy, in July or August of the same year or of preceding 
years, an attack of remittent or eontiuued fever." 

M. Colin further says : " But not only is remittent or continued fever 
proper to indiriduids who ore attacked for the first time : it also presents 
the important and unique cliaracter of never, or almost never, recurrinf^ 
ill the same individual An individual may be seized at any moment, Irova 
the moat trifling cause, with periodic fevere— quotidian, tertian, etc. — he 
will have but ouce lafi':c>-e diaude ; or rather the relapse of thin is marked 
by an attack of intermittent fever, ill conformity with the law which we 
have above stateil, of the transformation of continued into periodic forms, 
by the £ict of their succession in the same individual." 

Theae views of M. Cohn receive strong support from the facts ad- 
Tattced by himself and the quotatioua made from various authorities, and 
demand careful consideration. But mdarial remittent fever in the Cniteil 
States docs not, so far at we have ^xen able to ascertain, conform with the 
law l&id down by this author ; and we must suppose either (a) that he is 
mistaken, or (b) that the continued malarial fevers to which he refers dif- 
fer esseatially from the continued fevers of malarial origin (simple remit- 
tents) iu this country, or (c) that our medical authors and experienced 
practitioners have overlooked a very important fact in the history of ma- 
larinl fevers, viz., that remittent fever is the initial form and does not recur 
in the same individual. 

As this is a very important and interesting subject, and one which, «o 
far as we know, has not received upeciid Btt«ntion at the hands of medical 
authors in this country, we shall consider it at some length. Colin quotes 
from numerous authors in support of his position. From these quotations 
we select the following : 

Dr. James Raynald Martin says : " The Guropoans who comu (o reside in malarial 
dittricM are attacked with coutiniied and remiltimt fevers, then with interroltt^nto."' 

We read in QtfeHlni{er : " While the iiatlveo or acclimated individuals of the mamhj 
coatta )u the tropics Eeem to aiitfer 011I7 frniu intermlttuDt lever, tliu netrl; arrived, and 
ill rertwn loRalitles all the newly arrived witliout exception, are attacked hy grave 
forms of remittent fever." 



Evidence to the same effect is given by numerous authors with refer- 
ence to first attacks of fever among unacclimat«d stmngers soon after their 
arrival in certain tropical regions ; but we are not prepared to sdmit that 
these " remittent or continued " fevers of the tropics which do not recur in 
the same individital are identical with the endemic remittent fever which 
prevails so eit«nsively in the southern jiortions of our own country side by 
aide with intermittent fever, and from wliicb, if we ai-e correctly iiifonoetl, 
the permanent residents of malarinl localities enjoy no exemption. We 
quite a^ee with Hertz that " not all those diseases which are regarded as 
remittent or continued malarial fevers, in the tropics, or in more nortliern 
malarial districts, could maintain their claim to this title if 8ubject«d to 
the test of scieuti&c criticism." This author further says: "Even the 
physicians of our own lands are too liable to designate as malarial diseases 
attacks of pneumonia accompanietl with jaundice, or simjile gastric di»- 
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(nrbances with or without jaundice, or mild grades of typhoid fever run- 
ning ao irregular course. " 

There can be no doubt, also, that the " grave forms of remittent fever " 
which, according to Grieeinger. attack all the newly arrived without excep- 
tion in certain tropical localitdes upon marshy coasts, have been, in some 
instances at least, nothing more nor less thiui yellow fever. 

In view of the great confusion which exists at present in tropical regions 
with reference to the diflereutial diagnosis of fevers, and the undoubted in- 
fluence of an elevated temperatui'e in modifying the course of fevers due to 
a si>ecific cause, we tliiuk it right to demand that M. Colin 's views be tested 
in the Ught of facta relating to the histoiy of simple remittent fever as it 
prevails in temperate regions, rather tiian by obseiTationa made in the 
tropica and especially by those recorded by the older authors. For it ia 
only recently that English physicians in India have recognized the extended 
prevalence of enteric fever in that country,' and no one at the present day, 
reading the accounts of the " malignant " and " pernicious "malarial fevers 
given by some of the most celebrated authors of the last century or the 
beginning of this, can doubt Uiat in many cases specific yellow fever was 
encountered without being recoguiaed. 

M. Colin himself recognizes the factoi*- heat as an essentiiJ one in tlie 
development of the annual " ende mo-epidemic " of remittent fever observed 
by him during the French occupation of Some, and says that this occun-ed 
before the conrlitioos most favorable for the evolution of malaria were in 
full force. Ho thus takes away much of the force of the argument he has 
made in favor of the view that first attacks of malarial fever have a ten- 
dency to assume a continued form. We have ample erideuce that new- 
comers in hot clirautes are more susceptible to thermic fever than the 
natives. Favrer says : "It is well known that a native con bear an amount 
of sun on his bare head and naked body with Indifierence tliat would proa- 
tratfi a European." Our view of the case is that sthenic imacclimated 
strangers suffer more frequently from remittent fever in Rome and else- 
where, not because this is a primary fonn of malarial fever, but because 
lihey are more susceptible to the influence of the second (a«tor — heat— which 
plays an important part in the development of these fevers, and especially 
of the varieties known as "inflammatory remittent," "gastric remittent," 
and " congestive remittent," of which we shall have occasion to speak here- 
after. We believe that this factor has much less to do with Uie simple 
remittent fever of temperate latituiles, in which the remissions are genendly 
well defined, and which are far more amenable to the specific action of 
quinine than the other varieties named. 

. The view which Colin has Bupi>oi-ted at considerable length in his valu- 
able work, although it seems to have been original with him, had been 
prerioualy advanced by American authors. Thus Dr. George B. Wood , 
says: j 

Pcrsoni who dwnil in missmatio diitriots are luas susi^eptilile to the diseue than ] 

Jtrangera who ini'iJentnlly visit them: and after complalu recovtry from oil B attmak . 

of rpmitlent ferer the visitor acquireB, in n certain dc^reL', the same comparative ta- | 
(luutpUbility, or in other words, becomea in Bomo lUHsaurH neolimated.* 

Dr. Stephen Sogers," who as surgeon to the Panama SoUroad Company 

' 8Be Fayror, op. cit., pp. llH-228, 'Op, cil., vol. 1., p. 28S, 

'Quinine u a Proptivloctlc or Protprtive from MifiamUic Poiaoning. a Preventive nf 
~ Paroxvitms of Miaaroatio niseues. tO);eCh<-r witli xoinit itmnarkB upon its I'm in tliH 
Treatment of Developed HlaamMio Diseuei. By Stephen Rogers, H.D., U.S.A., for- 
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I. iad abutidant opportunities for etuilying malnrinl disenses upon the Isth' 
I tuns of FaDoma, gives to the fever which ikttacks the unacclimated in trop- 
bicol regions the uiune of "first iniaBUiatic fever," and sajaof it: 

w relating to this tevcr is similar to or identifl«l with tbttl observed by ys!- 

low fuTnr la loiialitiea wliere il it an auuual endemic, vii. , the ton^vr ana reslduB, 
nnder any eircumstances, in the locatitj where it is Buffered, tliii leas liable he b«- 
rnnus to its attackx. 

A Bpecies of toleration of tlie Eurrounding iiitlueuces is acquired, lesseniDg the Im- 
prevloa oF the poison upon the seusoriiim ; ao that atler more or lea time, aided per- 
hlp« \>J a depresiuun ot the powf rs oF lifu aud uouseijiieul want ut vilal force to aua- 
lain a violent ooiiteBt, the inCen&e and deEtrucliva character of the lerer ceaaet to 
Dccnr, except in the rare coses just alluded to. 

The statistical data relating to the prevalence of remittent fever in our 
armiesduring the war (see page 90) seem to support M. Cohn's %iew, inas- 
much as they show tliat remittent fever was more prevalent and mure fatal 
among the new levies during the first years of the wiir than among the 
aeoeoned — "acchmated" — troops of a later period. We have, however. 
given ft different interpretation to the facts, and incline to the belief tliat 
U tbese etatistics related only to uncomplicated cases of simple remit- 
tent fever of nialaiial origin, they would tell a different storj'. We would 
not, however, be too pu.sitive in this matter, and commend tjie question to 
tix attention of those physicians who are locat«d in decidedly malarious 
regions in this country as one well worthy of their consideration. 

Notwithstanding the very positive statement by M. Cohn in the text 
(page 146) that remittent feverdoes not recur in the same individual — "elle' 
preaente en outre ee caracti-re important et unique, de ue recidiver jamais 
on preaque jamais " — he shows in a footr-note that this rule is far from 
baing absolute either in Bome or in Algeria.' That it is still less a law in 
thia oonutiy is estabhshed by the uniform testimony of n ntimber of prom- 
inent and eiperienced physicians in the South, who have kindly responded 
to the writer's inquiry with reference to this alleged immunity as a result 
^of a single attack. 

Dr. Jerome Coclirau, of Alabama, writes me as follows ; 

HoNTOOHicRV, Ala., January 3D, 18S4, 

In reply to yours of the 14th. I promised to bring Lfon Collu's itatenient before 

' a Montgomery Medical Society, the older memhera of which have had au imnieiiau 

.perieQCe with remittent (ever. Tlie President of that society wHlea me under date 

Utatry 9(lth as follows : '■ The unanimouc verdict of the members present wb« Ihal the 

PllM«msnt of Leon Colin is not true.-' They claim to have Keen numerous instances In 

Ljriilah remittent fever iias uucurred more than once itithe same individual, audaeemud 

BCUned to the opinion that it might so occur au indeQuite number of times." 



tnerly Assistant Physician to the Island Hospital. New York, and Surj^eon to the Pan- 
ama Bailroad Company, Licentiato of Hie Hoyal University tit IlftTaaa, ('uba. etc., 
awBMnoftbo Seventh New York Hegiment 8vo., pp. 34. 18(12. 

■In I8GS there were received into the military hoapitala of Algiers 11,190 cases at 
ranil(t«at fever, of which :l,'iU mne-niuthl were aeeond altacLs-^r iwWinw. The 
tame jaar, out of 15,t)HU cases iiC intermittent 4,270 were cases of relapse (about one- 
fonrtb). During the sumo yenr in Rome 441) cnaea of remittent fever were reoeived 
into tha military hospital at Bome. only 18 of which ll in 2!i] were second attacks, 
while out of l,erfaadmlMilona for intermittent fever there were 823(1 ln.'i)whohad 
previously sufTered an attack (op. cit., p. 14(Ij, 

' This denial refers, of cunnw, to remittent ferer as observed In Alabama, and not 
to the statements oF M. Colin wl.b referenoe M remittent Fever as ubeerved by hliu 
tn B«me aod elsewliere. 
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Dr. F. PejTe Porcher, of Chorieston, S. C, writes me us follows : 

At a meeting of tlie medical aocietj' huld last evouiug. it was the united opinion of 
eiglit or ti-n pliygiciatiH prosent that rumittent fuver □((en returned, and aometimei re- 
uaned the ssmii aeawin. Keveral of thu gvntlemeu stntud that tbu^ knew exsmplui uf 
what Ib called " bilious remitUint " occurring iu tLv sami^ Bubject two or three Eummvrx 
in BucvesBioQ. 'Oieni were oiilj a fuw who could assert that thuv had met easoi recur- 
ring the BnmH geaaou. If a }'»ar elapses before a, new attack, there uiiglit of course 
have been a fresh exposure to malaria. 

Dr. Porcher also kindly obtained for me the evidence of several practi- 
tioners residing in country towns in Soutli Cai-olina. Tliia waB to the 
same effect Ih-. Evane, of Florence, snyB : 

In my experience Ei..™nii attacka ut remittent do oeriir In the same Indirldual. i 
had one ease thu past eunimer where Uie attacks occurred three times and oontiiiiie.l 
nine or ten daja each time. ... In tbu ca!<u mentioned above the attacks were 
teparaled by Intervals of fourteen to twenty one days. 

Dr. Otis F. Hanson, of HichmoDd, Vil, says : 

In this climate, in the large proportion of caaea the Srat attacka are of remittent 
type, aud when relaifsini; ashume au intermittent form : but it is not unusual for re- 
lapses of remi.teut to aasnnie the remittent type aijaiu. I bare seen huuilredg of cAses 
<iC relapse of malarial r»mitteul fever reappearing in the remittent form, sometimes 
live or six times in tlie same person. Aiwording to my observation on the James and 
Roanoke Rivers, when violent epidemics occur the coses are generally rfmittenl at OnX 
and flnnlly subside, in the mofft of the cases, into the intermittent type The perni- 
cious form, which M. Colin admits frequently relapses, is usually of remittent type. 

Dr. Stanford K ChaillS, of New Orleaus, says : 

Hy oolleagues, Profesanrs Bemiss, Logan, aud Elliott, all concur with me that it is 
not rare that cbiws of remittent lever recur in the same individual, and that, at iu all 
other forms of malarial fever, onu attack predisposes to anotlier. 

Dr. G. B. Thornton, who has liml an extended exi>erience in the vicin- 
ity of Memphis, Tenn., has given me a reply to tlie same effect. 

It is evident that the views of leading prtietitioners in the malnrions 
regions of the United States are iu accord with those of our stimdord med- 
ical authors — Wood, Bartlett, Fhnt — with reference to the eliology of re- 
mittent fever, and these views may be concisely stated in the language of 
the author last named ; 

Between nimple remittent and interralltent fever tliar« ia a close relatlouahip. 
These two forms of fever are mutually convertible iulo each otlier ; they undoubledljr 
involve the «ame cause, and tliey are controlled by the same specific remedies. The 
propriety of recogniiing remittent as distinct from intermittent fever is denied bj aome 
writers. Honilland calls it a " real nosological sup--rfo-tation ! " There is, however, 
a practical convenience in considering the two lorms as separate affections, admilting 
that they are essentially identical.' 

A very different view from this haa i«cently been advanced by Dr- 
Horman Ohevers. an English physician who has bad an extended experi- 
ence iu Intlia. Dr. Chevers says : 

Thousands in Lower Rengal have their syiitems satnraled to the very utmoat with 

the poison of intermittent, but never Iwcome the subiecta of remitlent On the Dtlior 
haud. intermittent is no safeguard against remittent. When a deniien of the matsh 
the jungle, he may get remittent, aud bis disease carefully observed will 
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Other writers have refeiTcd to a (liffei-ence jn the topographical dis- 
I tributioD of iut^riuittents and reTaitt«nta. Thus (iricHuiger says that in 
districts where niidaria ia endemic the remittent variety prevftila in the 
bomid cotutt regions, and ordinary intermittent on higher lands, " a circum- 
etonce which is undoubtedly due to the varied intensity of the morbifin 
■gent ■' (Uei-tz). This simply corresponds witli the well-known fact tliat 
in onr own country the relative proportion of remittents is greater in 
southern and intensely malarious regioua, than in uorthem localities, when) 
conditions are less favorable for the evolution of malaria. If it could be 
Bhown. however, that remittent fever prevailed endemically within a cei^ 
tain area where intermittent was unknown, we would be forced to the con- 
cludon that Ihi* kind of remittent ditlfered in etiology from intermittent and 
from the simple mtdarial remittent fever at present under considemtion. 

8&.tsoN.u. Prevalence. — To illustrate tlie seasonal prevalence of remit- 
tent fever in various parts of the United States we give the following table, 
wliiah is compiled from the ilata contained in the first medical volunie of 
The " Medici and Surgical History of the "War." For this purpose we 
take the figures relating to a single year only, viz., from July 1, 186^ to 
June 30. 1866 : 
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^ The seasonal prevalence for the entire tenitory represented in the above 
teble ia shown below by the graphic method. It must be remembered, 
however, that these figures do not relate alone to simple malarial remit- 
tent, but to all the cases under the general heading " Kemittent Fever." 
Without doubt many eomjilicated cases, and many cases of poeudo-ma- 
larial fever are included. 

The notable increase in the number of cases in July, which attains its 
maximum in August and rapidly declines in SeptemVier, corresponds very 
closely with tlie annutil " endemo^pidemic " obsened by M. Colin among 
the troops in Rome during the French occupation of that city (see p. 240). 
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But the very con diln ruble number of caeee tlietributeil with tolerable uni- 
formity during the remaining mnnlhs of the year is to the writer an unex- 
^wcted and aurpriein^ fact, and one which we suspect would not be found 
hi correEpond with the results of similai* statisticB relating to malarial re- 
mittent fever alone. 
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I 



Chevem saye that in India " Paludal Reniittctit " has its gi'eatest prev- 
alence after the rains in the dry and cold season, and no doubt exposure 
to cold may be an exciting cause, aa well as exposure to beat This Is the 
immediate cause of many coses which occur during tlie autujun iiud winter 
montlis, and it is well known tliat relapses frequently occur iu the victims 
of chronic malarial poisoning— more commonly of intermittent, hut quite 
frequently ot remittent type — after removal from the muhtrious regiou 
where exposure occurred, as a result of " taking cold." 

Period op Inci^bation. — As in intermittent fever, there is no detinlto 
period of incubation in this form of nialnriiJ disease. The attack may be 
developed within a few hours after exposm-e, or muy be postjwued to 
several weeks, or even longer. "Wood saya ; " It is no uncommon event 
for persons, conung to our northern cities from miasmatic regions, to be 
attacked with remittent fever in winter, tliough they may have escaped 
during the previous summer and autumn. I have repeatedly witnessed 
such eases among the students of medicine who attend the Philadelphia 
schools in the winter." ' Mackan says that, in bis experience, fi-om a week 
to t«n days has been the ordinary period of incubation, but he thinks this 
period is much inlluenced by temperature — being shoiter in hot and longer 
in cold chmates— and by the degree of concentration of the poison. He 
has given an example of a fatal case develo^ied within a few hours after ex- 
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posure in a. notoriously malfirious locality. Fayrer, also, saje that " tUe 
period of incubation seems tj> depend upon similar atuses to tbose tiint 
iletermine intensity. Heat and conceuti'ation of malarial poison may in 
certain cases act almost immediately ; iu others, when there is less activity. 
a few days to a fortnight or more may elapse.'' Dr. William P. Buel, 
surgeon to the Pacific Mail Co. (1856), says with reference to tlie so-called 
" Chagres fever," that an iacubation period of several dava, usually not leaa 
tlian a week, elapses between the time of exposure and that of develop- 
ment. 

Modes of Couhencemekt. — All attack of quotidian intermittent may 
assume the remittent form by a gradual, or abnipt, prolongation of the 
daily febrile paroxysm to such an extent that there is no longer any apyretic 
intervaL This is quite a common occurrence in those cases due to malarial 

£oiaouing alone, whereas iu cases developed by the combined action of 
eat and malaria the febrile movement is commonly remittent or even con- 
tinuous from the outset Certain prodromal S3'mptoms frequently precede 
the development of remittent fever. Tbe patient often hoa more or less 
gastric distress, attended with nausea and vomiting ; tliere is loss of 
appetit«, disordered taste, languor, and lassitude ; the tongue is apt to be 
sUghtly fun-ed, especially posteriorly, and the pulse is ijicreaaed in fre- 
quency by slight exertion. In certain cases the patient complains of a 
feeling of soreness iu tbe muscles, and there is often alight frontal head- 
ache and pain in the lumbar region. Chilly sensations and flaubes of heat 
are also experienced In some cases at a certain bour every day or every 
second day. Again, the attack may bo abrupt, the patient being seized, 
while in apparent health, with a sliRht chill, followed by intense febrile 
reaction, which is commonly attended with severe headache and bibous 
vomiting. 

TrPEs. — Periodic esacerlwiHons and remissions in tbe pyretic movement 
occur in this form of malarial fever which correspond with those observed 
ID intermitt«nt ; and in many cases a distinct cold, hot, and sweating stage 
may be recognized. More commonly, however, the cold stage is absent, 
«Koept at the outset of the attack, and in place of a regular sweating stage 
the altin simply becomes moist during " the remission," at which time the 
temperature often approaches the normal, and all the distressing symptonts 
jundergo a marked amelioration. Very close observation is often necessary 
Sn order to detect this remission, which in truth is, iu many cases, not so 
much a remission in the febrile movement, as shown by the clinical tber- 
laoineter, as a genei'al improvement in the feehngs of tbe patient, attended 
with a ahgbt depression in tbe temperature, a more marked diminution in 
the force and i-apidity of the piUse, and a still more marked alleviation 
of the nervous s^Tuiptoms, headache, restlessness, etc. The type of the 
disease is determined by the time of recurrence of these periodic remis- 
sions. The quotidian type is by far tbe most common ; the t«i'tiau is not 
intrequeut, but tbe quartan is exb'emely rare. 

Next, perhapx, to the qnotidinn is tlie double lerKsn, hnving > duly psrosTsm. but 
Ihtt of onu da? differing frum that of tlie next, and th« altaraate paroxrsms rf«embling 
«»oh otbfr both in oharanter and In time of occurrunoe. Thus the paroKTBm ma/ 
eecnr one da? in the mitrnln^. and the next in the avenini; ; and all the nnrnfng 
parazjiiiu shall be In eome raaonpr tnodifled, either »ury light ajid short, or without 
chill or perKplralion, or attended with nniisea, while those of the evening are Utended 
with headache. A remittent tnny be oonsldered of the double tertian type, when, 
having kn eiaoerbation every day, il is yet much worse on alternate days. Soroetiiueii 
two exaoerbalions occur in one day, and only one In the nexl ; and cnaea are uiut witli 
in Whiob the prlnoipla of oaaociatton Iwtwuen the ezaoerbationa oumot be traoed, a4 
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tliv; every nov nnd llien make their appuFkriuiiie irregularly and when li-imt expect«4 
[Wood '). 

We believe that in aiinple malfirifll remittent fever, where no complica- 
tion exists, a remission may always be detected by close observution within 
a period of forty-eight hours. Moat medical writers, however, and eepe- 
cifflly tbose whose obeer\-ations Imve been made in the tropics, admit that 
malarial remittent fever may assume a "continued form" — we prefer to 
say continuous — -and Professor Wood says that " instonces do occur, 
though they are comparatively rare and always short, in which the fever 
pursues a uniform course without discoverable relaxation, aud sometimes 
with a regular increase, to the crisia" 

The time of day at which the initial chill inaugurating an attack of re- 
mittent fever is likely to occur is by no moans imiform. Wood says that 
the &rat onset of the disease seems to take place indifferently at any hour 
of the day, and occasionally even at night Dr. O. F. Monson, who has 
had an extended experience in the vicinity of Richmond, Va,, says that ac- 
cording to his observation the initial chill nfii-ar occurs during the night " be- 
tween the hours of 9 p.m. and the rising of the aun the following day," but 
that it commouly occurs in the morning " between the hours of 8 a.h. and 
12 M." 

Duration. — The duration of remittent fever is doubtless greatly in- 
fluenced by treatment, and oppoilunities for studying the natural history 
of the disease are rare. Still we have estimates relating to the duration of 
the disease which have a certain value. Professor Wood says : 
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On another pa^ the same author remarks 
'. In all 



Tli« averBf[i! iluration oP liilioi 
teen or Dfteeu days. It «oni<>liiiii' 
ninth or eleventh, and is lometiL 



1 forms, may be Bl.ilml at about foiir- 
Ihe Iirih or iwrenth, ollpn about the 
greatly jjrotracted, evua Ui Tour week* or more.' 



Maclean fixes the duration at from five to fourteen days. Fayrer sayii 
that in favorable coses amendment begins in from six to eight da^'s, or 
sooner. And according to Maiu'y : 

In early Biimmer with appropriate troatraput tlili fever often terminate* on Ihs 
third day ; u, a rule it aubtiides on the fifth day. In the fall it )■ occaxionally pro- 
longed uulil the seventh, and in ■ very fKW instances I liave seen it prolonffed to the 
ikinth duy. Evi-n witlioul medical treatmniit it shows n marked tendenoy to dafurves- 
ceni^e on the fifth day, and will often do so completely without the aid of quinla, 
under the Inflnence of rest, liqaid diet, and cold-water trealment' 

The author last quoted is of the opinion that Dr. Wood's descriptioa 
of remittent fever includes two entirely distinct forms of disease, one •! 
which is of short duration, and may with perfect propriety be styled bihotis 
remittent or malarial remittent. 

In it 
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Is ore which mnj. «"ith equal prnpriely. he railed ranlnrinl eontinned. It also 
runf & dt^flnitti cuiirsf. . ■ . It is HclMiulteil, niid cannot be jugiilali-d or Bhi^rteno'l 

We would remark with regard to these protracted cases " which cannot 
be jugulated or shortened hy any known means," that it is difficult to be- 
Keve that they have the same etiology- as the cases which j-ield promptly to 
the admiDietratiou of quinine. 

Dr. MaoHon says, in giving the history of "raild i-emittent fever," that 
it usually terminates, without the interference of art, in one of three modes, 
viz. : first, in grave remittent ; second, in adynamic remittent ; third, in in- 
termittent. 

When the disease terminates in recovery, as it usually does, the fever 

generally culminates in a profuse perspiration, and so ends. In other caaes 

-ttie amendment is gradual, the exacerbations become less severe, and the 

I imniBsions longer, and in this way the fever gradually subsides. Again, the 

■ termination is not infretjuently, in intermittent, of a more or less protracted 

Oharacter (Maclean). 

Herta says that the firnl grade of remittent fever usually terminates in 
recovery in three, five, or ten days ; while, according to Griesmger, the 
lecerer/ormii laat from seven to fourteen days. 

Syhptous. — After the premonitory symptoms heretofore mentioned — 
epigastric distress, malaise, pain in the head, back, etc. — or without any 
premonition, an attack of simple remittent fever is commonly inaugurate*! 
by a chill of brief duration. This sometimes amounts to a distinct rigor, 
but is seldom so severe or protracted as in intermittent fever, and often 
oonsista simply in a slight chilly sensation, or alternating flashes of heat and 
cold. The temperature is shown by the thermometer to be already some- 
what elevated whde the patient experiences the sensation of cold, and the 
body heat may be several degrees above the normal while the extremities 
feel cold to the touch ; chilly aensntions sometimes continue for some time 
after reaction has token place, from the slightest exposure of the body, or 
even from contact with the hand of the medical attendant. The pulae ia 
small, more or less irregidar, and usually not much increased in frequency 
during the cold stage. The breathing ia somewhat irregular and sighing ; 
the patient is restless, and is often distressed by nausea, frontal headache, 
and lumbar pains. 

Aa febrile reaction becomes established the pulse gains in force and 
frequency, the skin becomes Lot and dry, the face is (lushed, and the con- 
junctiva injected. Headache is now often n very distressing symptom ; 
it is described as throbbing or rending, and is aggravated by the frequent 
attempts to vomit This, together with tlie pains in the loins and limbs, 
aod burning heat, causes so much suffering that the patient tosses about 
in bed in the vain attempt to obtain an easy position. In sthenic cases, and 
, especially in those occurring during the hottest season of the year, these 
^mptonm are particularly severe ; the headache becomes intolerable ; the 
' pulse is full and Imunding, and 100 to 1'20 per minute ; the vomiting or 
Bttempta to vomit incessant, and tite temperature may quickly mount to 
107°, or even more than this. Delirium is not infrequent during the 
febrile exacerbation iu these cases. If these symptoms continue without 
ftny decided remissioii for aeveral days, the case is of the variety described 
^ by some writers iiB " inHammatory remittent," and which we shall deseriho 
I Under the heading " Ardent Malarial Fever." In simple remittent all of 
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these distreHBing Bj-mptoms disappear, or at leaat are greatly moderate*! 
during the reniiasion. 

Many cases ai'e inaugurateJ in a much milder tasliion tlian this, and with 
the exception of slight headache, htssitude, Home gastric oppression, and 
ill-de&ied pains in the back and hmbs, the patient haa nothing to com- 
plain o£ In asthenic subjects the pulse is frequent but compressible, and 
the febrile reaction is not so inteuue. 

The tongue is at the outset more or less heavily covered with a white, 
or bluish-white, coating ; the margins are red and often indented by the 
teeth, or present the appearance which Dr. Osbom' haa deacribed, and 
which we have referred to in detail in the ailicle on " Miilai-ial Iuf«rmittent 
Fever" (page 148). 

The secretions of the mouth are viscid and tenacious, and a glairy 
mucus often accumulates in the fauces, which gives rise to frequent hawk- 
ing and spitting. In " Chagres fever " the attack is said to be often 
u^ered in by catarrhal symptoms (Bnel). 

The Rcmiasion. — The febrile I'eaction, and the disti-esaing symptoms 
which attend it. usually reach their acme of intensity in from six to twelve 
hours. After this tlie remission occurs. Tliis ia charucterized by an 
abatement of, or more commonly a complete rehef from, the headache, 
TOmiting, and thirst ; by a reduction in the temperature, and in the force 
and rapidity of the pulae ; and by tlie occurrence of a gentle perspiration 
— sometimes copious — which appears Hi'st upon the face and neck and 
gradually spreads over the whole body. Dsuidly a daily remission occurs, 
and in mild coses this may last for eevernl houi-s, commencing late in the 
afternoon— usually between the hours of five and eight in very mild cases 
{Manson)— and continuing until the following morning ; in more severe 
cases the remission is less complete and of short diu'ation, and close ob- 
servation is often necessary in order to detect it. The pulse will often 
give the only indication (Maclean). In cases of the tertian type the remin- 
sion may last a whole day. The patient often obtains some sleep dnring 
this period, and may take a little food. The remission in a large majority 
of the cases occurs during tlie early morning Itours, or if it occurs during 
the night laats until morning. 

It is u point of great practical importance to observe in path ease the periods at ex- 
acerbalion and rninisaiou. aud the duration of (-ach. If the eisci.>Tba.tian b^nSHt noon, 
il will usually' decline about midniglit, or a llltle before, and the r^mlntiin will last tilt 
noon the next day. 8acli cnaea are uauallj comporatiTet? slight and manageable. Or 
the Hxacerbatiiin maj begin at mldaiglit, continue all nigttt, «nd remit In the moroing, 
the reiulMion laalingtill midnijrht. Or, in severe caaM, there may be a double eiiuer- 
batlon, at noon and at midnight. t)ie remiSHious being in the evening and morulng, 
the lut bein^ invariably the most dietlnut. When tlie disenae asBumea this t>'pe. the 
evening remission is sometimes so slight as to escape notice ; but for the Invnriable 
rooming rcmisslan il might bo mistaken for a continued fecor (Maeleanj. ' 

In many cases the exacerbation is more violent every second day, and 
these cases have been supposed by most writers to be of the double-tertian 
type. But if the remission occurs at the same hour eaeh day, we should 
agree with Manson in calling the type quotidian ; this, however, ia not a 
matter of any practical impoi-tance. In some cases each succeeding ex- 
acerbation is inaugurated by a chill ; but as a rule the patient does not 
experience the sensation of cold, although his extretuities may be belovr 
the normal temperature, and the hps aud fingers may have, for a briel 



' 'CONTINCED MALARIAL FEVERS. 223 

time, the livirl appearance seen in the cold stage of an intermittent. Witli 
or without this brief cold stage the succeeding exacerbations pursue thft 
same course as the first ; the headache and bilious vomitiug return, and 
the pulse regains its former force and frequency. In a majority of the 
coaes tltero is more or letts t«ndemes8, on pressure, in the epigastrium, 
which is sometimes escessive, "so that the patient cannot bear with 
equaEimity the touch of the tingei-s." This epigastric tenderness is gener- 
ally not experienced in any considerable degree before the third or fourth 
day (Wood). Complaint is eometiraes made of u severe burning pain in 
the region of the stomacli. 

Naimea and vomiting often occur at the outset, and in severe cases be- 
come more distressing as the disease progi'esses. The matter ejected is 
sometimes nothing more than a httle glairy mucus and the fluids swal- 
lowed, but more commonly it is bilious in chnrncter, of a yellowish or 
pjeenish hue, and of an acrid or intensely bitter taste. Mild cases may 
run their coiurse without any gastric disturbance, and the oases in which 
this is excessive belong rather to the category of " gastric remiti«nta " 
than to that of " simple remittent fever." The bowels ai-e commonly con- 
stipated at first ; but copious bilious discharges are usually induced by 
cathartic medicines. Sometimes large watery evacuations appear early in 
the disease, at other times when it is passing away (Maclean). 

The urine is scanty and high-colored during the febrile exacerbation, 
but more copious, of lower specific gravity, and of lighter color during the 
i-emissioQ. It is Invariably acid, and commonly deposits a lateritious sedi- 
ment on cooling. In this form of remittent fever it is free &om albumen. 

Delirium is not frequent in simple remittent fever, escept in the case 
of children and of aged persons, during the IieJght of the febrile exacerba- 
tion. Sometimes, however, delirium occurs of n violent character, form- 
ing, apparently, an alarming and dangerous feature. Even in these cases, 
however, it almost invariably disappears before the nest pai-osysm (Man- 
son). D^Urium which does not disappear during the remission is an in- 
dication of a cerebral complication of an inflammatory nature. 

ConculKLonn, usually of brief duration, may ocfur in young children 
during the febrile access. According to Manson they are rarely a source 
of danger when they occur in the early part of an attack. 

The iqAeen is often considerably enlarged, but this is commonly tlie re- 
sult of antecedent attacks of intermittent Probably because of the com- 
paratively brief duration of the disease, and the short cold stage, the spteen 
is less subject to enlargement than in intermittent fever. Home degree of 
enlargement may commonly be detected, however, upon a careful exam- 
ination. 

Some degree of Jietlownenn nflhe )>i-i'i is said by Wood to be a common 
feature of i-emittent fever. This is true as regards the bilious form of the 
disease, but it is far from being a coiistunt symptom, and many cases of 
simple remittent occur which cannot properly be called " bilious fever," 
a term which is frequently used as Bynonymous with "remittent fever." 

Professor Wood »y»: "One of the most strilciiiff cliorBcterlBlics of the dbeue, 
though not prHMiit Is all caRvK, is a yellowish hue of the skin mid of the while of the 
KVHB. This HoiDetlmes makuij its uppearuice at the beginniug, but more frequently not 
until Aboiil [liti third or Bftli day of the diiense. It is uftpu anlform over the whole 
bndy, and betori' thu oloae is very intenw. In «ome liad caws it uuuinei a dark or 
lironled hue, OncaaiouAlly the yellow matter is tlirown 08 upou the >urrao« so aa to 
Btaln yellow a white haudherchii^f rubbed upon tbu skiu." ' ■ 
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A sligbt icteric tint, developed after aeveml dfij-s of eickneas, ia no 
doubt a common feature of the bilioua fonii of remittent fever, but the in- 
tense jnundic^ referred to ia ratlier a complication than a ejnnptoin of or- 
dinary remittent. 

Colin 8»¥b; "In » certain number of cnses altackpd witli tlie symptoniaof the prp- 
ctdini; form " (gutrio formj" wa sov developed, at tUe declinu o[ the lever, ■ yellow iaii 
color, whioh invades little by little tha oulaueous sarfMe as lIiecnpillarycongeHlion dl»- 
appenn) ; the sclerotic )a the moat evident seat of this ; it rometinies happens that this 
trausformation of color occurs suddenly, and it is a surprisiiiLf thin^; to And a patient 
ioleric Mid without fever, that we have left the preceding evening with fever and cov- 
ered with a suffusion almost si^arlatiniform. This pheuomenou reoalls that which mani- 
fests itself in yellow fever, at the termination of Die first sta^e of the dlaeaite, whieli 
lias been attributed to a coloration of the skin b/thu pigmentary material ufthi: blood." 

Tiiis may be tbe true explanation of the suddenly developed icteric col- 
oration in certain severe caaea. More commonly, however, tbe discoloration 
in due to bile-pigments. 

The bilious form of remittent fever, according to Colin, occurs more 
frequently late in the season, and amonK those who have preinously suffered 
attacks of malarial fever. Thus the proportion of cases of this form in hia 
wards, in Borne, during the month of July, ISC'!, was about one to twenty, 
compared with the "gastric form," wbde during the last week in Au^ut 
it was as one to four. The few cases in September were nearly all of the 
"bihous form." This name is reserved by Colin for those cases in which 
there is abundant bilious vomiting and free intestinal evacuations of the 
same character, and in which the icteric suffusion is primitive. It would 
seem from this that malaria is a larger element iu the etiology of thb firmi, 
which occurs during the Reason of intermittents and in malarial subjects — 
" le» andens fcbricantt" — than in tbe "gastric form," in which heat is evi- 
dently a prominent and essential factor, although insufficient by itself to 
account for the annual endemo-epidemic, which occurred with such regu- 
larity among the French troops in Rome, and in which a vast majority of 
the cases were of this form — denominated "gastric " by Colin, and corre- 
sponding with the '^ forme wjlammatoire " of other French authors. We 
shall consider tliis form of fever separately, as it does not seem to us to 
come properly under the bending " simple malaiial remittent fever. " 

DiAOHosiB. — Tbe diagnosis of simple remittent fever presents no difficul- 
ties. It occurs in persons who have been csposed to malarial influences ; 
is characterized by distinct remissions, which usually occur in the morning : 
and nwy be aborted or cut short after several days, by tbe administration 
of quinine. This fonn of remittent fever does not prevail as au epidemic, 
imd it is a disease of the country rather than of tbe city. Those who fall 
sick witli it in non-malarious locaUties present the history of former, and 
usually I'eceut. ei^posiu^. After a visit to the country, or after crossing 
the Isthmus of Pniiania, or after a hiuiting expedition, a denizen of otie ot 
our liu-ge cities may fall sick with malari^ remittent fever. Tliose who re- 
side permanently in malarious localities are at all times subject to the dis- 
ease, and it may recur in the same individual an indehnite number of times. 
When we hear that " remittent fever " is prevaiUng an a fatal rpii/eniic in a 
certain seaboard or interior erf'/, it is entirely safe to say that it is not this 
foi-m of remittent fever, although we may not have seen any of tlie coses. 

It must be remeinlwred that the remission may be very well detined 
and characteristic, without any verj- marked reduction occurring in the 
body beat, as shown by the clinical thermometer. The headache and 
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Uttisea diaappear, the estremitiea become cold, a gentle moisture bedews 
Cihe surface, and the pulse ia greatly reduced in force and fi-equency, but to 
our Rurprise the thermometer only ehowH a reduction of one or two degrees 
in the temperature. This applies to the more severe coses ; when the disease 
is of a milder character the temperature often falls nearly to the iiormtti, and, 
aa we have previously remarked, the case may be so ueorlj- on the border- 
line that it is a matter of doubt whether to call it remittent or intermittent. 
Professor Manson, of Kichmond, Vo., whose practice has been in a region 
where remittent fevers of undoubted malarial origin are very pi-evalent. 
gives the following account of the "pathognomonic chill of remittent 
fftTer : " 

This, according to my observnlione, nerer ooonrs between the hours of 9 p.k. and 
the rising of the Biin of the following day, but UBiinllj' between the liours of H A.u. 
ftnd 13 H. , and occasionnlly betnuiiii 6 and & f. m. 

At or nusTthese periods, the wBtchliil attendant vill perceive ■ sensible diminiilioii 
of temperature of the ojttreuie parts, viz., the nose, toes and flngers, or tlie whole 
huida and feet will be found below the natural stitndsrd, being cool and damp, lAe 
red e(f Ihe $itrfaet rtUiiaiTig it» febrile /leal, more evident in (he cerebro-splnal and epl- 
dUlrio r^one. In this condition the patient ratelr complains of any aeniuitian of 
cold, but often of heat, desires to be fanned, the olotliing to be removed, and entreats 
For cold drinki. The poise is frequent, but usually regular ; the bowels torpid but 
easilj excited into action. Nausea and vomiting are sometimes presuiit, the Huida 
lyected fmoi the stomach being uaually of a bilious character. The respiration is not 
much atfected, but llie patient yawns and gapes, otters deep sighs, alternating with 
forcible voluntary expirations. The duration of this stage i« usually brief, rarely 
laatiug more than an hour, and is sucoeeded by the reaction, which is marked by an 
Bstunaion of llie fpbrile heat orer the whole surface, etc. ' 

f The differential diagnosis between this form of malarial fever and yellow 
fever may be established as soon as well-defined remissions are detected ; 
for in the latt«r disease the febrile movement has quite a different charac- 
ter. The acme of pyreiia is very quickly reached, and from this point the 
course of the temjwrature curve is downward, for a period of from three 
to eight days, dtuing which it constantly approaches the normal or falls 
below it It is tnie that slight elevations sometimes occur to interrupt 
the unifonnity of this downward tendency, and that the "stage of calm" 
in seviere cases is followed by n reactionary fever, which has a remittent 
cliarocter. But the continuous character of the initial fever, the profound 
depression of the vital powers during the npyretic period, the presence of 
albumen iu the urine, and the fact that when vomiting occurs it is not of 
a bilious character, will make it a simple matter to establish a differential 
diagnosis between this ^testilential disease and simple malarial remittent 
fever. Moreover, the latter, as we have alreatly remarked, is a disease of 
the country, and especially of marshy locahttes, and does not prevail as an 
epidemic ; whereas yellow fever is a disease of towns and cities, and 
especially of seaport towns, and the cases at the outset of an epidemic are 
grouped around certain infected centres, or traceable to infected ships. 
The diflereutifti diagnosis from mild cases of typhoid fever is not so easy 
at the outset, and in many instances is, perhaps, quite impossible. But as 
the case progresses it is estabhshed by the fact that the latter disease is 
not favorably influenced by the administration of quinine and runs a pri>- 
tracted couise ; whereas simple malarial remittent fever is very amenable 
to Bpdcitic treatment, especially those mild cases which are most apt to l>e 
miataketi for commencing typhoid. Iu severe cases the abniptuesa of 
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the onset, the distressin*; hectdache and gastric dietiirbnncc, and the eliar- 
acteristic reiuissioD, together with a history of exposure to malarial in- 
fluencee, enables one to exclude enteric fever very promptly. In the 
milder cases a detection of the " pathognomonic chill of remittent fever " 
described by Dr. Manaon will bo doubt frequently aid iu establishing 
an early diagnoHis. 

Pkoonosis. — Under proper treatment the mortality from simple remittent 
fever is practicnlly nil. This arises from the fact that we have separated 
the graver forms of the same disease, which frequently do kill, under the 
headings "Pernicious Remittent Fever" and "Adynamic Remittent Ferer." 
This distinction is quite an artiticial one, but so ia the distiuution between 
intermittent and simple malariiJ remittent fevers, and for purposes of clin- 
ical description one line of division is quite ns justifiable as the other. 
Even where all cases of " remittent fever," not congestive, ore included 
under one heading, as in oui^ army statistics, the reported mortally is 
small (see page 90). This results from the fact that the graver and fatal 
varieties are less common in this country than the simple remittent which 
we have just described, which accordingly is the leading form in deter- 
mining the mortality rate. But in tropical countries other and more fatal 
forms take the lead, and the mortality from fevers called " remittent," is in 
some parts of the world enormous. Maclean says ; 

Death from >n ancotnpllealed romittent (ever oiiRlit to ba ■ turn m-unrrenOT, and, 
nnder good management, so it is. Even in ardunl caa^s in sthenic oonstitutions the 
prognaiits is favorntilH ; >ud, if skilfally treated, Tecovi^ry tasty bv conildentlj looked (or 
iu a, large majority even of itdviiamio oMe«, if teea aiiffioieally uarlf. 

Fayrer says : 

The (ihanu?(er of the remissions, and tlto early or deferred return of the exacer- 
bations, are indioalions of the prohnhle severity or lenity of the Bttnck. WHil-marked 
rominionK, free diaphore«iB, diminished temperature, and headsclie or Mrabral ajnip- 
tomaare favorable indications ; irheruas higher ferer, ill-dtiHned remissions, acoeleratvd 
•■xaoorbfltions, with delirium, coma, and typlioid srmploma. vomiting of lilood and bilo 
or sj'mptoms of collapse as the hot stage is passing away, indicate great danger. . . . 
In favorable cases ameudment begins in from tix lo eight dajs or sooner ; the re- 
missions become more complete ; the patient sireats freely : the tongue begin* to ctear 
and moisten at the t^ges, and the sordes dieappenr ; the headaclie and thirst diminisb, 
and the appetite lieginH to return ; he perliaps sleeps and then gradually regains hin 
ttrengtli. Such is the slate of things in a simple attack of remittent, and the prog- 
nosis <s generally favorable ; but the brain, the lungs, or the abdominal viscera may 
liecnme implicated, causing serions complications.' 

TREATiffiNT. — The treatment of simple remittent fever is practically the 
same as that recommended for intermittent The object in view is to ar- 
rest the course of the fever as promptly as possible by specific medication ; 
and for this purpose the salts of quinine are to be preferred to the other 
cinchona alkaloids or to any medicines whatsoever. The evidence in favor 
of the superiority of quinine— the sulphate, distdphat«, or muriftte^is so 
convincing that the substitution of other remedies on the score of economy, 
or for any other reason, does not seem justifiable when this can be ob- 
tained. 

Formerly the opinion prevailed that a oertjiin course of preparatory 
treatment was necessary in order that quinine might favorably uifluenee 
the course of the fever. This idea no longer controls the practice of in- 
telligent physicians in malarious regions. It is true that quinine la use- 
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less it owing to a hypenemic condition of the gustro-intestinal mueona mem- 
brane, it is not absorbed, or if from gastric irritability it is immediately re- 
jected ; and inaemuch us its eltects are not immediate, and as it sometimes 
adds to the headache and gastric disturbance when administered during 
the height of the febrile esacerbation. most practitioiiers prefer to give 
dunug the remissiou the full amount which they think may be required to 
control the course of the fever. This is well enough in the mild cases in 
which there is a well-marked remission ; but when there is no doubt as to 
the m&larial ch&racter of the disease, it is worse than useless to delay more 
than a few hours, or to allow an imperfect remission to pass without 
resorting to specific medication. Ga&tiic irritability may contraindicate 
the administration of quinia by the stomach, but we have left the re- 
source of giving it by enema or by hypodermic injection. The quantity 
to be (nven will depen<l iipon the severity of the malarial intoxication, and 
the object in view should be to produce the physiological effects of the 
drug as promptly as possible. 

As a general rule we should say that in ordinary remittent fever from 
twenty to thirty grains, given during the period of least febrile escitement, 
will be the proper amount to give to an adult during each twenty-four 
hours, for the first three or four days of the attack. A very good plan i» 
to give the required amount in two doses, one to be given &t bedtime — ' 
eight to ten o'clock — and the other during the morning remission. Fayrer 
says: 

I have oe*s^ lo regard pyrexia as an ot>«taole to the odminiatrMian of quinine, for 
though this is moFH effective wlien given during the remisaion, I have often seen it of 
wrTioH in adynamic conditions of remittent when given in all the stages ; and I have 
to oft«D seen it reduce tempurntnrL' in oilier febrile ntHl«s that I uevL'r liesit&te to give 
il during the pyrexia of nialarlal reniilteiit. ' 
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In tbe adynamic form of the diseope, snch as I described as coming from tlie ma- 
larial qnuters of the city of Hyderabad, I neT^r wailed (or a remission, but ga^e it at 
nnae by iriDtU or rectum, or tioth. . . . The AmeriuBQ physiclaus led Uie way in 
iliia practice anddemoiiBtrated its safety.' 

The unfounded prejudice against giring quinineduriug the febrile stage 
of a retilittent fever has to a great extent given way, since experience 
lias demonstrated that in a full dose it is a most potent antipyretic remedy, 
and there is no contraindication to its use at this time except that referred 
to, viz., the possibihty of its being rejected by the stomach. We are inclined 
to think that a full sedative dose — thirty grains — administered at any tune 
during the stage of febrile excitement, will be found more effectual in reduc- 
ing the temperature tlian diaphoretics, more useful in calming nervous ex- 
citement than opium, and the best remedy for the relief of headache. 
Sat not having had an opportunity to tent the value of such sedative doses 
iloring the pyretic stage of simple remittent fever, since we have learned 
to use the medicine in this manner for the relief of excessive pyrexia in 
enteric fever, we simply make the euggestion without feeling authorized 
to recommend a departure from the usual custom of giving quinine in di- 
vided doses during the remission. 

If a cathartic is indicated, ten grains of calomel, orthe same quantilj of 
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blue mass, mny be given with the evening dose of quinine. We prefer to 
administer the medjctne to odulle in the form of Jhtnlily made pilie — vei-r 
moderately sized pills, containing three grains ench, may be mode by the use 
of tartaric acid and glycerine in making the pill mass. Those Tvho object 
to taking pilla may take the quinine in capsuleB, or suspended in water, or 
in milk. The combinfttion of calomel or blue mass with quinine— e.g., ten 
grains of each — has seemed to us more efficient as a cathartic than is the 
mercurial when administered alone. Very commonly the bowels are freely 
moved on the following morning. If this is not the case a seidlitz powder, 
a glass of Huuyadi Jauoa, or a bottle of effervescing citrate of magnesia 
may be given. A cathartic is nearly always indicated at the outset, and the 
preference with most practitioner in malarious regions is for a mercurial. 
Many prefer to combine with this some medicine which insures its cathar- 
tic action. Dr. Manson gives habitually t«n grains of calomel and ten of 
rhubarb, Maclean says : " It is well also that the bowels should be thor- 
oughly cleared as soon as possible. For this purpose, from three to five 
grains of calomel, extract of colocynth, and scammony should be given, 
with a few drops of any aromatic oil. I have found this combination veri- 
effectuol ; it rarely, if ever, gripes or causes nausea ; it appears to act on 
the whole tract of the intestine, and seldom requires & nauseous draught to 
aid its operation." The compound cathartic pills of the U. S. Pfaorma- 
copceia, are, perhaps, quite equal to the combination recommended by 
Professor Maclean, and are estensively prescribed in this country. They 
also may be given with the evening dose of quinine. 

Hypercatharsis is to be avoiiled, and a frequent repetition of the pur- 
gative medicine, recommended as commonly useful at the outset of on nl- 
tack, can only do harm. The coated tongue clears up, and the gastro-in- 
testjnal irritation is relieved when the patient is brought fully under the 
influence of quinine, but no amount of purging will accomplish the same 
result ; whereas drastic cathartics may induce inflammation, where before 
there was simply hypersemia due to vaso-motor paralysis. Morehead gives 
the following sound advice with reference to the administration of cathar- 
tics: 

During the Brat two or throe lUys of the ntuck, when the tongue wi« font but 
not florid, tliH alvlne excretions vitiated, tho abdomt'ii full and reslsTing, and the vsa- 
oular exoitnment steady and nilhoul teudeui;]' to d^prassiou, it vtaa in important pnri 
of tbe treatment to give ■ teii-grain dose of cHlomel, vonibined with a few grsiiis of 
•ntimonial powder, and lome hours afterward an aperient, as the c^onipound powder 
of jalap. The oalomel was generally admin i:<(ered at bedtime, and the compound 
powder of jalap in the morning. Calomel and purgalires, even to the extent now 
reoommended, are Heldnm expedient after the third or fourth day of tlie disease, and 
they are unnecemnry. even at an earlier period, if [he abdomen be soft and without 
tuhien, DotwithiitBiiding the presence of disordered alvlne excretions and a coaled 

On another page this distinguished clinical teacher protests against l| 
the practice of giving repeated doses of calomel during the continuance of 

the fever. He says : 

The prutice, at one time too common, of exhibiting calomel In doses of four or 
Ave grains three or four times in the course of tho day, without any very deBnile ob- 
ject, nnd continuing it for a Bucpeaslon of days, cannot be too Elrongly rondemnml. 
Not only is it nnnecessary, but, for the following reasons, poslllvely in|nrious: 1. In 
wat«hing the progress of coies thus treated it is not difficult to detert a train of njinp- 

'Op. cit,, p, 110. 
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I 'Iciiiis more fnirlj sttrfbutable tii the treolment than to the dist-ue, iMcauM It is in cwcg 
1 tbus treated tliut It huH tx-en rhiefly ubaerv-ed. The s^mjitotiuj lilliided to nre unuufv 
I feetingc, somelimea amounting to p^n, «it)i k sense o( oppression or sinklni; ut Ihv 
t. •pigutrium, and ocaasloual griping of the abdomHn. for irhich l^echea lire not unf^•^- 
I quentlj applied and purgatives given. 3. The freqiiRnt repetition of the ualoniel 
r keeps np u furred state of the tongue, iritU nausea and irritability of atnniacli, it^ra- 
I nles the febrile eiclletueut, and produces an irritable state of the bowels, indicated 
I'bj frequent watery discharges. 3, The couralesoence of cases thus treated is always 
I Icdioni, and freqnently complicated with dlarrh<Ea aud day-oolored dejeotiotis. . . , 
1 Not only is the practice unsound in {Beory and of no value, but it is contrary to all 
Jt littinnal theory, and very injurious. If it be true that proatratiou of vital aetions and 
t% deleriotated state of llie blood are very unfavorable uonditions in remittent fev«r, 
r.'Wid Uiat mercury duteriarateB tlie bluud aud, favors prpxtration, on what principle of 
f reasoning can it be maintained that mei'curiaf inHuence induced by the physician can 
\ bave any other than an iujurioua effect m rumitleat fever 1 I have on several ocea- 
s pointed out tlie tendency of malarious fever to produce a cachectic state of the 
m, and have endeavored to inculcate the importance of guarding against the in- 
« of this unfavorable diathesis by medical tre^ttnenL To all who within the last 
ly years have had au opportunity of extensively observing disease in India, in 
e various classes of the European community — ssUieiiia, dyspepsia, injnred teeth. 
pains of sides and loius, palpitation, habitually foul tongue, conHtipated bowels, pole 
•Ivine evacuBtiaus, depressed spirits, and a sense of sinlcing at tlie epigastrium— nil 
traceable to the abuse of merciuy— muKt be familiar facta. Such then are the reasons, 
drawn from my own sphere of observatious, which have led mc to the conclusion 
that the iuduction oF uiercuriai iullucucu in the IreaUnmit of malarious fever has been 
a great and grievous error in tlie rape utics. ' 

It is to be feared that this " grievoue error in tlierapeuties " has jiot 
been entirely corrected in our own country, uotwitlistandiug the fact that 
Dr. J. Forsyth Meigs showed ua more than fifteen years ago, by the favor- 
able results obtained in the treatment of one imndred and seventy-eii 
cases of malarial fever — intermittent and remittent — in the Pennsylvania 
^^^ Hoapitftt. that it may be dispensed with entirely in these cases. In the 
^^^L valuable paper from which we have already quQte<l extensively with refer- 
^^Bjence to changes in the blood, etc.. Dr. Meigs at the close of liia remarks 
^^^POpOD treatment refers to the use of merciuy in the following language : 

w 
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Mercury was scarcely employed at all. A few blue pilis 
IwwalB were rigid and the skiu very sallow, but certainly nr ' 
~"1s were used in all the cases, and calomel was proscribed ai 

tie inluriousby its debilitating effect. 

Ho drastic cathartics were allowed. Rhubarb in moderate dosps, aSeidliti powder, 

imall doses of Kochelle salts were resorted to when (he bowels were decidedly lor- 
rnldi but, if lliu patient had a spontaneous evacuation every day or two the bowels were 
Mt undisturbed. 

I desire to call particular attention to the very smalt amount of mercury used in 
Utese eases. I believe that the old American system of giving oalomel and jalap, or 
Sslomel in ten or twenty grain doses, as a catliartlc, or In one or two grain doses, every 
two or three hours, as a oholagogue or alterative, is positively dangerous from the 
debilitj which they cause, and ^om the poatric and intestinal Irritation which they 
fometinies set up. To say the least Ihey are unnecessary, and any one who has seen 
Qie gastric distress, intestinal irritation, or the constltuiionsl poinonlii? wlilch maroury 
' — Infrequently Induces, will be glad to Icnow that he may, with a good conscience, 
with its iihe in so severe and dangerons a disease as this of malarial fever 
To know that one hundred and seveuty-six cases of malarial disease, many 
of tlnm very severe in their type, were treated almost without mercury, with only six 
d««thl, Is anrely proof enongh that this dmg is not essential. And when it is reeol- 
lMt«d that of the six deaths one occurred In an hour and a half, and another in twenty 
boars after admission, one of dysentery after recovery from (he fever, and one of acute 
tuberculosis, leaving only two deaths in one hnndred and seventy-two cases fairly 
•Kribable to the malarial disease after proper treatment, it must be plain that merenry, 
tieept in very small doses, may be safely dispensed with.' 
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An emetic is sometimes uBeful at the outset of an attack when there is 
nauaea without vomiting, and no epigastric teudemesa. The stomach may 
be washed out by draughts of tepid water, to which a scruple of powdered 
ipecac, or a teaspoonful of muata)*d may be added, if necessary, to pro- 
duce an emetic effect. Gastric irritability ia to be combated by the use 
of sinapisms, or of chloroform — on a handkerchief or piece of lint— ap- 
plied to the epigastrium ; by swallowing small bits of ice ; or by the use 
of cold effervescing drinks, such as iced soda-water or citrate of ]>otaalL 

During the febrile exacerbation diaphoretics may be prescribed to ad- 
vantage, and one of the best of these is, perhaps, the effervescing citrate of 
Eotash, BO highly recommended by l4Tjfesaor Wood. This author saya of 
is favorite remedy : 

It fs one of the most efflciciona msHns of correcting ukubok ind vomiliDg, and U'ts 
more certainly and powrfuil^r kK a diaphoretic tlian almost any other saline luti- 
stanca with whiah I raa acquainted ; tartar emetic itself BCkroei? coiutitutitig an oi- 
ueptioii. It comctimeB (Hcasioni griping poilia in the stomach and boirels, with fre- 
quent nnsll ornciintionB ; but this tendency niaj be oorreoted by the addition of four 
or Kre drops of laudnuum, or about twunly drops of the oScinat solution of lulphate 
uf morphia to every other dose. 

Minute doses of the tinctiire of aconite root, frequently repeated, often 
have a favorable effect in moderating the intensity of the febrile movement. 
One-half drop to a drop, combined with fifteen drops of spiritus setheris 
nitrosi, may be given every hour during the exacerbation, if it be decided 
to wait for a remission before resorting to specific medication. No doubt 
a " Dover's powder " at bedtime is oft«n useful in producing diaphoresis 
and quieting nervous excitement. According to Dr. Wood this medicine 
given in doses of ten grains every six or eight hours is more suited to 
asthenic cases and to advanced stages of the disease. "When there is 
headache, with great beat and drj'ness of the skin, and a full and frequent 
pulse, morphia is contraindicated " (Morehead). But in the absence of 
these conditions a full dose of opium or morphia may often be given at 
bedtime with advantage. As a general lule, however, we believe that veiy 
little symptomatic medication will be required in simple remittent fever, 
and that the external application of cold water for the relief of headache, 
the sponging of the surface of the body with tepid or cold water for the 
reduction of temperature, and the swallowing of bits of ice to relieve 
nausea, may constitute the entire treatment of the pyretic stage in mild 
cases. And in the graver cases we think with Maclean that " practitioners 
who relax in their efforts to stop tlie exacerbations, who pause in the use 
of quinine while they apply routine ramediea for this or that sj-mptom, 
now applying leeches to the head because delirium or headache is present, 
to the epigastrium because there is some tenderness there, will have little 
success in the treatment of the worst forms of Indian reniitteutfi," or of 
malarial remittent fevers in any part of the world. 

The specific medication must be continued until the progress of the 
disease is arrested, and then smaller doses of quinine will be required for 
several days to prevent a relapse. Six grains morning and evening will be 
a proper dose for this purpose, and after three or foiu' days, if all goes well, 
one-half this quantity will protjably be sufficient to assure a steady con- 
valescence. 

That simple remittent fever may commonly be arrested within a brief 
period by specific medication of the kind indicated is proved by the testi- 
mony of numerous phyaidons ; and when quinine proves impotent to con- 
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the course of the dieease, it is no doubt, in the great majority of casea, 
to Bome com plication, or to the fact that the remedy has not been ab- 
to its having been giveii ia insufficient quantity, or to a mistake 
diagnosis. 

Pfofeaaor Mauson says ; " Under this simple plau of treatment, remit- 
fever, as it appears usually in this section " (Richmond, Va.), " is cer- 
ly and safely cured. We haoe in t/iis manner aiTenUid the diaeane in 
y hundred cane^, m one niylti." It is but fair to state, howerer, that 
nmple treatment referred to includes the application of leeches to the 
iples, and leei^Uea or cups to the epigastrium, for the relief of headache 
gastric disturbance. We take the liberty, however, of assuming that 
local depletion, or the moderate bleeding from the arm, which is said 
e " rarely necessary," is an imessential part of the treatment, so far as 
the care is concerned, although no doubt effectual for the relief of the 
Brtnptoms to which it was addressed. Dr. ilanson'a practice is to com- 
mence the treatment with a cathartic dose of calomel and rhubarb, 10 to 12 
grains of each, at bedtime ; and to give 10 to 20 giains of quinine " at some 
period before or after midnight, when the fever will generally be found 
more or less to decline," Tliis is followed, at intervals of three or four 
houra, by doses of 6 or 6 grains until the period of chill has passed, "geu- 
«nlly e^diibiting from 25 to 40 grains before that time." 

The prompt relief which may often be obtained in mild oases is shown 
the following extract from a letter to the Bonlun Mfdical and Surgical 
Journal, written by Dr. George Derby, Surgeon U. 8. Volunteers, and 
aat«d Newbem, N. C, Ssptember 10, 1863 : 

Remiltent feviT, wliicli now prevtUlg lu the n^gimanls about here, Is controlled by 
iinlnine in b lunnnur Irul; Burprisiiif;. A man is found with hot tkio, vury frequent 
pnlM, huadaclie, nniiaua, tender epigastrium, anxloua uxpnosiun. Give liim ten ta 
twenty grains, and in n large number of cases vou Qnd him on the neict viRit, or twelve 
hoatt afterward, witli couvalcsceuce eatablisbed. 

The power of quinine to abort an attack during the formative stage, in 
n comparatively severe form of the disease, the so-called " Chagres " or 
"^tuuna fever," is shown by the following quotation from a paper, already 
referred to, by Dr. William P. Buel, Surgeon of the Pacilie Mail Company 
(1856). The evidence given by Dr. Buel ia especially interesting, as the 
lona of fever referred to is undoubtedly malarial, and during the time of 
his service large numbers of persons on their way from Atlantic seaports 
to Son Francisco contracted this fever during the brief period occupied in 
I onwaing the isthmus. 

An inonbalion period of several da^'s, usuall/ not lees than a week, elapaei be- 
Iween the time of exposure and development. On board aleameia leaving Pauama for 
Han Francisco, tlila is about the time usually occupied in arriving at Acapuleo. Ciuee 
at fever b^n to occur in confiiderikble uamliera withlu two or three days after leaving 
thai port. The putient (.-xperlenceB, for two or three days before the attack, a general 
wreDaaa and tenderuetn ill all the muscles and integuments, with loss of appetite aud 
debility, but does not consider himself seriously ill. Ha Is next attacked with Nuvere 
frontal headache, pains in the lumbar region, in the epigastrium, and in the extremities, 
niera is maall; more or loss of catarrhal lymptoms, cor via, sternutation, elo. Be 
think* it probable he has taken cold from sleeping on deck a night or two previous. 
The flnt attack i» not usually ushered in by a regular ague, though the patient often 
oontplaina of feeling chilly. He Liw a peculiar anxious expressiou of countenance, and 
aeoutrMled brow, whlcli to a familiar observer are almost diagtiustlo of the disease. 
. . . In this formutive stage of the disease, without resorting lo any pretiminar; 
IraaUBent whatever, the prompt administration of tan or flfteau gndni of quinine in a 
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Glngle drue la followeil bjr almost imm^disle relkf. Tlie turetity at tlie headache and 
other nervoui paina is at unce alleviated. The ODUlituuaiK'L' of the patloiit loaes )U 
anxJDiui expreSElon, the ooiitracted brow be'camos dilated. Mid his wliole aspect iiidical«i 
that a favorable change has occurred. The repetiKon of the quinine, i^ interrala ut 
twelve t(j tweutjr-four hours, two or three tiines, ia followed, in almoit all caseB, hy the 
dlaappearaiice of all the liylnptoms and a eomplete reBtoralion lo health, with the excep- 
tion at lame remafniny debility. If tlie practitioner, ignorant of the disease he lias to 
treat, ur guided by preconceived notions or prejiidieus, sliould oommenue tlie trealroeut 
by admin isCering emetics, or Isri^e dof<e»of mercurial cathartic, iueleod o( an j great nt- 
liof of the Bymptoma he will find tliem all greatly aggravated.' 

The hiUouafomi, wliich we have included under the heading " Simple 
Bemittent Fever," does not commonly yield to treatment bo promptly as 
do those typical mild cases wliich are uoattended with bilious vomiting 
or marked gastric disturbanoo. Bat in this form, also, quiuine is the bov- 
ereign remetly, aud when the patient is fairly brought under its influence 
the bilious vomiting and other distressing symptoms will often disappear 
(IS if by magic. On the other hand, persistence in the use of emetics and 
merciiriiil ctithartics " to get rid of the bile in the system," only increases 
gastric and intestinal irritation, and prolongs the duration of the attack. 
Perhaps the main reason why this form of the disease is less controllable 
by specific medication at the outset of the attack than even pernicious 
cases, unatteniled with gastric irritability, is because the medicine, com- 
monly administered by the stonutch, is not a'jsorbed, even when not imme- 
diately rejected. Under these circumstances we liave a valuable resource in 
the hypodermic method of admin iatratiou, already leferred to at length in 
the present volume (page 190). There is little danger of abscess if a solu- 
tion made with tartaric acid is used, and the needle is mado to enter the 
subcutaneous tissue, with the point turned away from the imder surface 
of the skin. That is to say, if the patient was in a fair state of health prior 
to the attack of fever. In cachectic subjects the danger of abscess or 
sloughing is greater ; and these accidents may occur no matter what solu- 
tion is used, or how great the care token in making the injection. In these 
cases, therefore, it ia better to administer <juiniue — dissolved bv means of 
tartaric acid or glycerine — ^by enema. Ten or fifteen drojw of laudanum 
may be added to the enema with advantage. Thiiiy grains may be given 
in this way at the time of the physician's first visit, and we beheve will be 
found more usefid for the i-elief of headache and vomiting than any ^mp- 
tomatic treatment that can be adopted. It is ea^iecially important that t£e 
system be promptly brought under the influence of quinine in this form of 
the disease, for neglect«d or improperly treated cases often assume an 
adynamic type, and they are then much less susceptible to specific treat- 
ment 

Slimulanls are tnjuriousduring the febrile exacerbation, even in asthenic 
individuals, and in sthenic cases are rarelj' admissible until convalescence 
is fairly estabUshed. They are contraindicated when there is much gastiic 
irritabihty or pain on pressure over tlie epigastrium. In the absence of 
these symptoms they may be given during the remission to those habitu- 
ated to their tiae. As a rule, they will not be required during the first 
three or foiu' days of the attack. When, however, there is great depres- 
sion of the vital powers during the remission they may be imperatively de- 
manded ; and in cases having an adynamic tendency they will often be 
required at regular intervals, and in considerable quantity, notwithstanding 

Am. J. of thd H. Sc, PhiU., April, 18S6. 




CONTINnED HALABIAL FSVZBa 

the fact that the temperitture remains constantly several degrees above 
the normal. 

Food. — In simple remittent fever not attended with gastric irritability, 
tea and toast, milk toast, soft-boiled or poached eggs, light farinaceous 
food of any kind, or a cup of coffee vrith bread and butter, may be permit- 
ted during the remission. But when the stomach is irritable liquid food 
only is admissible. Chicken-tea, beef-tea, and especially milk, should 
constitute the entire diet in these cases, until such time as the digestive 
function is fairly re-established. There is a prejudice af^inst milk in 
many jiarts of the country, from a belief that " it is bilious," "We believe 
this prejudice to be utlerly without foundation, and that m 'l k is the most 
valuable form of liquid food in this, as well as in other febrile complaints 
in which supporting treatment is indicated, and in which the stomach can- 
not bear solid food. It will not be required, however, during the first two 
or tliree days of an abrupt and violent attack, for the stomach is almost in- 
variably irritable and the patient has not the shghteat desire for food, 
which may be dispensed irith entirely until the violence of the attack is 
somewhat moderated. Much harm is often done by forcing food — even 
liquid food of the simplest kind — upon a patient for the pm-poseof "keep- 
ing up his strength," when the stomach is not in a condition to absorb 
il, or ia so irritable that it is sure to be rejected. Under these circura- 
slances, to give the organ complete rest is better than medicine, and to tax 
its digestive power in any way is as unwarrantable as to ask a man with 
A Sprained ankle to walk " just a httle bit" 

In sixteen well-marked cases of " ordinary remittent fever," treated in 
the European Hospital at Bombay, in accordance with the principles above 
laid down, the average period, from the commencement of the attack to 
the perfect cessation of all febrile symptoms, was six and one-half days ; 
of tLese two were passed before admission, and four and a half under 
treatment in hospital." Dr. Morehead, to whom we are indebted for these 
facte, remarks : 

The lime occapiuJ in the cure ii an importaDt oaDsi deration from its bearing on 
t'n« d^nw of lifficii^ncy ot tliu putieut after recovery ; this will always be in proportion 
lo lite jod^meot dispUved in abBtsiliiiig from unneceEsary deprossants durlug the ex- 
K.'rbntious, and in tlie early prevention of exacerbations by tLe adequate use of qul- 
Jiiiie in Uie reminsioos. The sUge of convalescence, moreover, will vary acoording to 
tliH nature of tLe treatment and duration of the attack. If the management lias been 
litilful. convalescence will be ntlended by little derangement of fnnctlon, and will re- 
quire only a moderate use of stimulants and special articles of diet; but if depletion, 
purgalive'fl, and mercnry have been used in excess, and quioine iuflntHoiantly in the re- 
mtaaionl, oouTalcsoence will be cliamcleriied by much debll.ty, splenic eulargemi^nt, 
drspepeia, palpitation, intermittent headache, and tendency tu diarrliuia or dysentery ; 
and stimuloDls and extras wilt be largely consumed.' 

CkSES. — The following charts. Nob. 5, 6, 7, and 8, are from the paper 
by Dr. B. B. Maury, of Memphis, Tenn., to which reference has olreatly 
been mode {.4m. J. M. Sc, April, 1881) ; 



Cask I. Qtiotulinn RemitUmt (Cli 
Fraiiii of qninia given during each rer 
on third day. Exacerbations occurred at •> a.m 
-third days. 

\t 6 P.U, on fuiirth and flfth days there was 
ia under the right breast, witli innbllity to 



B). — J. R. E , aged twenly-one. Twenty 

■ I, beginning with the first. Defervescence 
A.M. on first day, at 1 P.M. on eecond and 
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to neoessitete hTpodermic morphia. No elevation of temperature ai?comp&nieil Ibe 
neuralgic paroxvams. Qainia wna given again on lUo fifth <iay. 

Cask II, Qiiotiilian tCcmtilenl (Cliart ^i'. — J. R. E , the game pntiunl referred to 

in Caao I. Taken eiok three ireeka after flral attm^k. On flflh da^ the tuuiperature nM« 
higher that on an; preiiooa day of his illnesB, though quinia to the extent of tventy 
grains wtis given during each reinisaion, beginning wilh the first. Detervesoeniw oo- 
cnrred on fifth day. Eicacerbationa occurred at 4 a.m. an the fint. 6 A.U. on tits 
second and tliird, aud 9 A.H. on the fourth and fifth days. 



Quotidian Remittent Fever. 
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Chart No. B (Maury). 
Quotidian Remillent Feuer. 



Quotidian RemiUenl Fever. 
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Chart No. (Maury). 
Double Tertian Rfrmiltenf. 




Chart No. T (Mnuryj. 

Case III. q<i/>iman pTnitffmt (Chart 7),— F. D , a t-irl, aged foorteen. Qui- 

la WIS given at the height of the second exacerbation, leu grains at fl, ten (cntlu* 
t 10, and (en grains at 11 A.H. — iIa, thirty gntiua in two houn. Ag^n between 
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UnigTit knd daylight tvruuty grains. It vroa repeated to tlie extent of tirent; grains 

-' It thiril and fourth remissions. Tlie iiftK exacvrbntion oucurrm) as uaual, and uo 

a w«» given, but, nolwitliHtaiiding, uomplalo defurvesoeuoe occurred abruptly. 

. iBR IV. JJoiMe Terliiin lie-mitUiU [Uliart 8).— E. P , agod aixteuu. First 

hixysm at 7 A.M. Eiacarbation at 3 P.M.; ou fifth day at Q a.m., after which 
ttirveiiceiice wiis complete. Quiiiia tn-eiity-fonr groins was given during Haah re- 

Tlio fnllowiiig cases are reported by Coliu, in liis valuable work, to 
wbicli such frequent reference hoB been made : 

BSiout Remittent Ferrer. — T , ourner d'artSUrie ; in Roma two years ; has liecn 

gOFtantly Etationed at Fort Saintu-Ange. V!ia attacked Buddmily duriug the lilgbt 
—J Auguat IS, lWi4, with peraiBtent vomiting, and the following moruing was sent to 
Qte hos{ntA! ol Saii]t-Aiidr6, and admitted to my wnrda (Tfo. 103). 

At my rialt on the morning of August lUth the sclorolica were of syellow color, ns 
well aa the tongue and the matter vouiited ; paiu iin pressuru over tlie epigaatrium — 
far more than in the right liypocbondriac region, where parcuasion does not denolo an 
increase in the voIuhib of the liver. Urine scanty, very yellow. Intense tuvar ; puhw 
tIS ; rufpiration excited. The cephalalgia is so inlense as to cause the putient to cry 
out, and is aggravated by the constant nausea. Prei'ripliini : Seidliti water, 

Kveuiug visit: slight relief after very abundant bilious stools and vomiting. Prv- 
t'r^aioii: eight de«igriimmes(13 grains) of Bulpitate of quinine and a potion cuntidning 
ether. 

August 1?th. — Notable amelioralEou ; the pulse has fallen to 00, the skin is covered 
with moisture ; i^rterus more apparent thou last evening ; several bilious stools during 
Ibo night ; epigastrium not tender. Pre.itnpt.O!i ; six di^cigrammijs (about U grains) of 
bulphate of quinine at once; then calomel fifteen decigrammes. 

August IHth. — Aftnr a tolerably calm night the bilious Tomlting has just recom- 
laeoced ; the temperature is augmented ; the pulse has gone up to 104 ; and a violent 
pun, inareosed by pressure, is uxperienced in the left supraorbital region. Praitrip- 
lion: Two grammes of powdered ipecac (aboutjss.). At the evening visit there was a 
notable ramisalon ; eight daclgrammaa of sulphate of quinine Bud an antisposmodiu 
potion. 

August ISth.^A little appvtib? ; liqui{l alimeiitallou (-ommeuced (bouillon). The 
patient was discharged ^plember \A. 

Biliout Bemittenl Ferrr. — B , private Sevi^nty-first Infantry ; in Italy three years; 

uut previously in hospital. This soldier has been in garrison for four months at Ce- 
prano, and experienced there, at the end of August <1804), three paroxysms of quotid- 
ian intermittent fever. Still a little feeble from this attack be ww sent to the military 
luspital in Bomi.:, where we found liini in our service at our visit September 6tu 
(So, 172). 

Tlie patient says lie has had chills "in his bock" all night, also palu in the limbs, 
vomiting and diarrhoea. Tlie skin is hot, pulsa 120 ; the ohaetcs — ituaimellrii — violet, 
almost OS it ecohymosed. Therais well-marked icterus of the alie nasi and of the sclerot- 
ica: tongue yellow, mouth very bitter ; continued nausea and bilious vomiting. The 
cephalalgia is so intansa that Ihe patient holds his head between his hands while mak- 
ing Ih<» aliglitest movement. Preuciiplii/it : Poliun oontaining two grammes of powdered 
ipecBc(about Isa.). Tlie same day at our evening visit the fever had increased in in- 
tensity, the eyes were brilliant, and the patient was in a state of constant agiutlon. 
Pain radial«s from the liead to the lulna, and the patient's body is partly curved back- 
ward, with the bead burled in the pillow. The vomiting persists. Prinrription : Flf- 
toea decigrammes (about 28 grains) of quinine by enema, with tincture of opium ; fif- 
dwlt leechaii to mostoidprocesses. 

September 1 Ttb. — ^Tha patient had a bad night ; his skin is now cooler ; pulse has 
Mien to 04; icterus more apparent ; vomiting has ceased. Praeripti/n: Fifteen deoi- 
grammes of sulphate of quinine, with landanum, bj enema. 

From this time the febrile movement gradually diminished. The sabnrral state nf 
llie primv vln still continued for some days ; then convalescence was fairly oslabliahed, 
aud the patient was disohargad Svptemhe'r 35th, 

The following cnae we take from the recent work of Sir Joseph Fayrer, 
to illnatratfi the tendendy to relapse after removal from malariotiB influ- 

I, the peniktent chiuucter of the febrile phenoniena in these cases 
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when left to nature, and the prompt relief afforded by efficient treatr 
inent: 

TTTtgidiiT HemiUent.—C. V , an officer, sgiid twenty-six ; Berved in India three and 

a half jeara. Had fair health for the greater part of the time He went out shouting 
in the CauBrs. jungle, mid Was exposed tn llie iiialnrious JnBuences of Dial region after 
the rainfall in May and June. IIh appears to have had no ducided attack of fever 
until September ISth, and that followed an Hitauk of i;holera On fclepleml>er KUh : had 
previoaaly had malaise, and probably slight feverish nttacka. fihortlv after he had ilii 
attack of fHVRr, for whi<!h he was sent liome, and the following is tjie history of his 
case after his ruturn, and a very typical and Instruative ono it la: 

The chief points that it lUuBtratea are : the apparently long iucubatlon period, the 
irregularity of the periodicity, the ejects of change to another climate, tlie iullu- 
ence of fatigue and uxpwure lu this country in exciting a return of the paroxysm, the 
extreme irregularity of the symptoms, and the pover of quinine on a person not af- 
fected with any risceral complications. Beyond tendemeea and falness of the spleen 
there waa no visceral complication ; the heart and lungs normal ', uriue free from al- 
bumen, but liigh-colored at times. Bonels fairly regular. 

Got a chill ou November 22d, hunting. November 23d, 24th, Z.'ith, malaise and 
slight faverish attacks ; had small doses of quinine. 

On Kovember 26tb, temperature was to 103.5°. Votes do not say if rigor preceded 
or sweat followed. 

Kovember 2Tth, temperature 103.1)°, morning ; temperature 101. Q°, evening. 

November 28th. temperature 102', morning ; temperature lOS.S', evening. Intense 
neuralgia {head) came on; refused quinine. Morphia injected gave relief-, prolnse 
sweating. 

November 29th, temperature 102°. morning. 

In a few days the fever ainitrd. Morning temperatnre 102,5°, evening temperature 
100°; temperature usually lower in the evuning, but no regularity in attacks of fever; 
the enriy tiuirning being the time most free from fever. There were profuse sweats. 
ooooning with the same irregularity. 

Nouriahmeut was fairly well taken throughout. Quinine given Irregularly, in data 
ef (mo or Ihftf ffrtiin* oidg (frequently Less). 

December 1st— In the morning temperature 100,5°, pulse 78. 

December 2d. — Morning temperature 102.5', pulse 100. 

Decemlwr 3d. — Morning temperature 101.5°, evening temperature 00.5*. 

December 4lh. — Morning temperolure 100°, evening temperature 101°. 

December 5th. — Morning temperature 101.5 , evening temperature 100,2° 

DeceinberCth, — Morning temperature 90.5', evening temperature 99°. Tills marlii 
the end oE this attack. He came down stairs; still had per^iirationii, but no fever. 
Took small doses of quinine two or three times a day. 

Friday, December 9th.— He wasquite free from fever in the morning, bnt tempera- 
ture rose to 104' in the afternoon, and from this date high and continuous fever lasted 
until tlio lath. Temperature never below 103 ', rising to 103,5% with profuse night- 

On December 13th there was s ren 
went for the four following days ; he 
that he came under my uhservation. ) 

December 17th, 6 a.m. — Temperature 102.5°. Quinine was given, four grains at 
6 A.U., four grains at 9 A.M. Temperature again rose to 103.5'. At noon Ave grains 
were giveu, at 3 P.U. Gve gruns, at (I P.M. live grains, at 9 P.M. five grains, at mid- 
night five graina. 

December 18th, at(t A.M. five grains, at 10 a. u. five grains. AtlO 30 A.M. tempera- 
ture 99'. Patient completely cinchoniied. The quinine was now given less frequently. 
In the evening, temperature 97.5°. The profuse sweats continued for two nights 
longer, snd five grains of quinine were given twice a day up to Dewmber 23d. Then- 
have been oorasioual night-aweata, but the temperature lias not exceeded OS" and has 
been as low as 90°. On the 2-id he came donn stairs. On the 39th he went ant 
The appetite is excellent and return of strength rapid ; very little aperient medicine 
required. He is convalescent and is going to the south uf England for change. I saw 
him on January 4th, He was pale and bad occasional perspirations, hut no fever, 
good appetite, and strength much improved. Recommended to continue quinine for 



The following case is frora the memoir of Gui-guen, already referred to, 
" ich received the naval meilicnl prize (French navy) in 1877. 




Chan So. 9 (Qu^uen). 

H. X . coloreil. femnle. Hnx had fever three days. Two preceding ezacerb»- 

ns. Febrile paroxyam every forty-eight hoHFH, dofarvescenou incomplete. Treat- 
lat: Gmeto-csthsrtir' at outlet, tlksii sulphsthi of quitiina one gramme at eaoh retnis- 
D il,Z,'ii, Kud 4j. Cure rupid but great subavquent aiiiemia. 



Ardent Malartvl Fevek. 

DEFramoN. — A fever pi-oduced by the combinej influence of hent and 
malaria ' ; abrupt in its onset, of high grade, and attended by much gaa- 
tric disturbance ; rather continuous than remittent in type. This fever is 
most frequently met with in tropical countries, but also prevails during 
tie hottest season of the year in subtropical and Southern temperate re- 
gions ; it attacks by preference unacclimat.ed stmngera, and usually does 
not recur in the same individual while he continues to reside in the 
tropica. 

SnfoNTMs. — Inflammatory remittent fever ; gastric remittent fever ; ar- 
ietiite-reT ; Jiiore injlainmaloire : aumraer fever ; acclimating fever; com- 
mon continued fever. 

The form of malarial fever at present under consideration differs from 
simple remittent fever in that heat is an esfp.nlini factor in it« etiology. It 
is this form of fever which Colin has described under the name of 'forme 
(iwlri/jue " (of the remittent fever of summer), and which constituted the 
annual en demo-epidemic among the French troops in Borne during the 
IVench occupation of that city. In the West Indies it is known aa lajihtre 
injlammatoire, and in India as ardent fever, common continued fever, or 
inflammatory remittent fever. The latter name is that adopted by More- 
bead, but this author takes pains to explain that " the term inflammatory. 



\s that which caiu«* i 



fuvera, but 
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as applied in remittent fever, is not to be imderBtood aa implying the pres- 
Be of loofil inrtnintnation : it is used merely to express a high degree of 
febrile reaction." 

EnoLonv. — According to Morehead, this form of mftlnrial fever occurs 
in India " in lately arrived EuropeaDs, Id June, July, August, September, 
and October, months in which, in many parts of India, elevated tempera- 
ture and the conditions of malaria coexist." ' 

That this fever ia not due solely to climatic causes, as many of the 
older writers supposed, ia very clearly shown by the facta presented by M. 
Colin relating to its prevalence in Kome (given below in fiTtpiifo). But 
that an elevat«d estemal temperature is an essential factor in its etiology 
is also evident. 

Dr. Chevers says that to Kenneth Mactinnon " is due the credit of 
having ranged ardent, fever <A'ilh paludal remittent attributing them to the 
une cause — the marsh poison," " 

Mactinnon writes as follows : 

AnUiora on ludittn diBnases have nsnally diviiled fevcni accordlna to the season ot 
the year at wblrli they occur, thus: tlie ard«iit ft-ver of the hot weHthi^r, the bilimii 
fever of the rains, ana the congestive ferer of thp cold season. The first and tait it is 
usual to call oontiaued. aud the second remittent, nlthougli all three may assurvdly he 
prodnced by llie tutme ri'motv cauite. This mny be illantrat«d by the observed effect 
of e«po«nr« in lopalilieH [the forests of Smghboom, for inBtanoc) where at all periods 
the miumatio onuse of fever ia rife. That heat alone, and especially solar eipomre, 
may cause fever independently of malaria, seeme a fact admitted on ail sides : but we 
shall often have difficulty in deciding (when fever is prevalent in the hot mODths) twrn 
whicli of the causes the prevalence depends. I have eteewhere nlladed to our defect- 
ivH knowledge of the whole conditions essential to the grnerotion of malaria, and I 
have noticed llie fact that it may undoubtedly emit from dry surfaces; nor are we to 
forget tliat showers freiiuenlly fall In the hot noiilhs immi'dintely followed by a hut 
and dry atmoaphere endowed with wonderfnl evaporating power. It must also be 
remembered tliat in some parts of Ilia country even diirini; the hot months there are 
extensive surfacea ivhirh only llien are becoming dried np. In these the ardent fever 
of the hot months will have some character in common with maiah fever; and in 
seaaons when rain falls, according lu my Dbxervatlons, the hot-month fevers will tt- 
found to exhibit a periodic tendency even in the open localities where our canton- 
ments and civil Gtatious stand.' 

Colin says with reference to this form of malarial fever : 

The special features of this fever, in particular its continued form and. the vio- 
lenoe of the gastric troubles, have inspired the thought that perhaps it does not bvlong 
to the group vif malarial fevers {affectioni }ialiMraii—\h»i it ia due aimply to meteoro- 
logical intluencps of the seasons or of warm climat4>s The value of this opinion I* 
augmented by the conrideratiou that this disease attacks, above all, the newly arrived, 
seeming to constitute for them a fever of acclimation, so much the more a« alter 
a first attack it usually does not recur. 

This was our first impression on arriving in Home. Seeing remittent fever to appear 
sadden ly {fnire Krplniiian) with the hot weather, to augment in the number and gravity 
of the cases with this, to diminish with it ; seeing it aucceed sometimes insolation, 
and attack above all the strangers, we asked oursclf if it was not due rather to tlie 
action of a hot climate than to an influence purely telluric. 

This question, then, was one of those which occupied us the most while in Bome, 
as tt had prcvionaly occupied onr attention in a similar field of observation in 

The importance which f accord to meteoroloiiical causes In the genesis of th*w 
affections has already been stated. 1 have even gone to far as to recognise in ati ele- 
vated temperature the power, almost eJcclusive, of determining the remittent and con- 

'Op. clt.p. fil, 

•I. Norman Chevers, H.D. : Med. Times & (las., Lond., Hay 8, ' 

'Quoted from Dr. Cliavers' paper, op. clti p. SOS. 
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tinaed typos, and nf proposing the nimB summer fever {jlerrc Mh'ruO for thoie affec- 
liims of July and August ; but agiLlu I say the elevated temperature gireB only thw 
type and does not crene the fever itself, which, without the astreme hest, would Btill 
rifiU, ouly in a periodic inetend of a continued form. 

The proof that this remittent ferer la above all of tplluric origin we Qud in the tnl- 
lawing coiuildi^ratioQs: 

1. If in Borne it waa a olimatio affection it would attack the newly arrired imme- 
diately, or at litoat during the heat of tlie first aummer following tlivir lurival. Wu 
haTs Been, on the contrary, that in the immenae majority of cases it is not until thH 
third year, when the individual is to ■ certain extent habituated to the climate, that 
remittent fever mftnlfeets itself. While it appears, then, at the season of greatest heat, 
it does not result from the action of this uient, which is not new for the subject, but 
from the degree at intoxication which he has attained, an intoxication which U not 
siiScieotly rapid to develop the fever sooner, at least in the ordinary conditions of n 
residence in Rome, 

3. If this remittent fever arose solely from motearologicnl conditions, it would at- 
tack equally the individuals submitted to the some conditions in this regard. In 
Kome, for example, it would attack in the same numbera troops situated in the ditfei^ 
ent quarters ot the city ; whereas, like intermittent favor, it prevails especially 
among those in barracks situated iu the insalubrious and almost deserted portions of 
■he ancient city. 



the central and perfectly salubrious quarter of the Convent of (Iftil. 

It is the same in the Roman Campu;na, where the localities reputed healthy in the 
lutumn, during the season of intermittent fevers, have also hut few sick during the 
months of July and August. This is the fase with Albano, Tivoti, and other places 
slightly elevated above the plain ; while the notoriously malarious localities —Termcinei 
Orte, Civita Castellana— furnish an enormous number ot cases of remittent fever in 



Z. In I8S3 the mean monthly temperatnre during the entire summer was above the 
nnrmul mean temperature for these months, yet there was less than one-half as many 
categ of remittent fever as in 1664, a year in which the spring had been very wet tutd 
iroer not so warm as that of 1805. 

I, then, with these fevers the same as with other medariid fevers—ihey are less 
lus during oxoeplionslly hot and dry years. 

4. When the attack iii suddenly developed by insolation, it is in general in an in- 
dividuttl prevlonsly snbjected to a source of malarial infection. , . . 

A. In tropical regions where the climatio influences are at their maximum. Bo far 
U tempenture is concerned, why does not this fever manifest itself among the crewa 
of shipa at sea? it is that their essential condition is the action of tlie soil — of that 
►oil wfiich in hot countries suffices alone lo evolve toxic emanations, independently of 
narsbes. 

At OviU Veeohia, in 1806, at the momeot when the garrison sent me, lo the hos- 
pital, a great number of coses of remittent fever, this aifection respected in an absotule 
manner the crew of a French ship of war, the Catiiiat, auchomd in tlie harbor of this 
rily, and consequently subjected to the same meteorological conditions as the garrison, 
but withdrawn from the sources of telluric intoxication. 

0. Finally, in hi Br«t$t,\a Holland, and in Hungary we encounter these same 
faverc, withont being able to invoke in these countries of the temperate lone the action 
otoUtnate; tor tliu tempernturo is not above that of neighboring countries' [wheni 
lllSM fevers do not prevail, understood, ] 

iL Colin is untloubteJly miBfakeii in the generalization he has at- 
lainpted to make with reference to the non-recurrence of remittent fever 
iatoe same individual. No doubt this is true as a general rule with ref- 
erence to the fonn of mftlarial fever under confiideratioii, but the nde 
doea not apply to those forms of malarial disease in which the factor ma- 
laria ia tfaa most prominent one in the development of itn attack. In these 
ama the periodic character of the febrile movement is more apparent And 
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convalescence is very commonly intemipteil by attacks of mtermittent fever; 
whereas in the form of luiilimfJ fever under coDsideration we ai-o informed 
by Colin that sacb was not the cose. 

We have already referred to the remarkable regularity with which the 
annual endemo-epidemic was developed among the French troops in Rome 
during tlie French occupation of that city — sixteen years. The first cases 
occurred, presgue (ij'o'ir ^jv, about July Sth or 6th; the epidemic reached 
its height by the 20th of the same month, and commenced to decline about 
August 20th. Tlie movement of decline was bo i-apid that by the end of 
August the number of cases was already smnll, and during September the 
few cases that occurred were, so to speak, lost in the immense number of 
c.i-ies of intermittent fever. 

In India, where tlie hot weather is more proti-acted, we are told by Dr. 
Morehead that tlie season of prevalence is from June to October. Thin 
author gives the following account of the etiology of " inflammatory re- 
mittent fever : " 

In robost Eoropeane. lately arrived In Indi», exposed to malarioua influence »nd 
neglectful of the orrlinarj meiiia of preserving health, remittent fever, nlth severe 
eiacerbaliona, is likely to ocniir. Attended n-ith much Iieodaclie, pain in the limb*. 
restlessness, Hushing □( the face, perhaps delirium. The skin is Lot and pungent ■nd 
the pulse full Biid frequent. A sense of otipression is felt at the epigastrium, accom- 
panied hj nausea and treciiient vomiting. The tottgue is much cuatud and ila edge* 
and tip are often Hurid. Thirst is urgent and the excretions are scanty and vttlaled. 
The reinieilons are well markpd but tliey are proportionate to the aeverity of the ex- 
ncerbation, so that the febrile stale in tli'-m tnay almost equal in dt^ee that of ths ez- 
ftcerlwitlon in the mild form at the diaeftse. . . . If to this variety of remittent 
fever, na noir described, the influeuce of exposure to elevated temperatuTe or of ex- 
cesses In drinking l>e added, then that compound form to vliich I have already alluded 
~_in whieh the exacerbation in of longer and the remission of shorter duration, and in 
respect to the ciaasiticatiou of which, ae contiuued or remittent, there is often doubt 
— will lie produced.' 

Bfirenfjer Fijraud is of the opinion that the_^'fj'c irtflammatoire of the 
French Antilles in a benign form of yellow fever. If so, we are wrong in 
aupposing that tlie disense which goes by this name in the West Indies is 
identical with the "inflammatory remittent" or "ardent fever" of India. 
"We cannot doubt, however, that the influences which produce the form 
of disease under consideration are in operation in the West Indies and in 
tropical America generally, as well as at Rome or in India ; and as similar 
causes produce similar results in all parta of the world, it seems unneces- 
sary to invoke another etiological factor^and one which ordinarily pro- 
duces very diflferent results — to account for the prevalence of a non-fatal 
form of ardent fever among strangers visiting the West Indies during the 
hottest portion of the year. 

The opinion of Poraud is, however, entitled to very great consideration, 
and we ai-e not prepared to deny the possibility that the yellow fever 
poison in attenuated form may, in regions where this disease is endemic, 
form the basis of an attack of anient fei>ei; of which the exciting cause is 
exposure to heat, and which is identical in form, although not in etiolog)' 
— so far as the remote cause is concerned — with the "inflammatory remit- 
tent fever" of the East In<lies. 

DiiOHOsrs, — The fact that the initial symptoms in ardent malarial fever 
are similar to those of yellow fever and that the pyrexia is of a continuous 
rather than of a remittent character, makes the differential diagnosis diffi- 
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oult, and in many cases impossible at tlie outset of nn attack. But the 
ntntfl is tma vritb reference to other specific diseases — e. g,, small-pox or 
dengue. Later, however, the diagnosis may commonly be estiiblialied by 
the presence or absence of the symptoms pecubar to these diseases — erup- 
tions in small-pox or dengue, albuminous ui-iue, hemorrhages, etc, iu 
yellow fever. 

The benign character of the disease under eousiderntion also aids iu 

tinguishing it from yellow fever. It ia true that the latter diseasu 
tmetimea prevails in a comparatively mild form, but the very mildness of 
LB initial symptoms will in this cose assist iu the diagnosis, for ardent 
malarial fever is always violent in its mode of attack. In yellon- fever, on 
the other hand, the initial symptoms often give no evidence of the malig- 
nant nature of the disease. Frequently there is no gastric disturbance at 
first and very little cephalalgia or lumbar pain ; and on the third or fourth 
day the patient considers himself convalescent and desires to get up and 
to have "something to eat," when the experienced physician knows that 
the slightest imprudence of this nature might give rise to suppression of 
urine, black vomit, and death. 

The fact that sporadic cases of ardent malarial fever and of yellow fever 
are both likely to occur among strangers in the regions where the latter 
disease is endemic, naturally gives rise to much contusion and to ei-roi-s in 
diagnosis, and probably no amount of skill is sufficient to prevent such 
mistakes in oertjiin caaea The different etiology of these two forms of 
fever is made very apparent when they prevail epidemically. 

In the one — ardent malarial fever — tlie exciting cause being cHmatii' 
and the remote cause being wide-spread, the outbreak is sudden, and cases 
occur simultaneously among the susceptible individuals in an extended ter- 
ritorial area, as in Rome during the French occupation : in the other the dis- 
ease is at first Hmited to certain infected centres, and from theae it spreads 
— often in a most deliberate manner — attacking susceptible individuals as 
they come within the extending area included in its progress, while tlioso 
outside this area remain in perfect health although subject to the same 
climatic conditions. Moreover, in those regions which are only occasionally 
invaded the disease may be traced to importation, and there is often ii 
considerable interval between the arrival of an infected vessel or the land- 
ing of infected gooils or imported cases, and the occurrence of cases of 
local origin as a result of such importAtiou. 

pRQONosis. — No doubt cofuphcations of a fatal character may occur iu 
thia aa in other forms of malarial fever. But during the aunutd endemi)- 
epidetaic among the French soldiers iu Rome a vast majority of the cases 
were uncomplicated, and they all presented a remarkable unifoi'mity in 
their clinical history and were of an extremely bentgu character, notwith- 
standing the apparent gravity of the initial symptoms. 11. Colin snya that 
convalescence was generally established without check and without the 
occurrence of attacks of intermittent fever. " But whatever may have been 
the care taken or the remedies employed, these coni-alesocnts did not leave 
the hospital with the attributes of their former state of healUi ; Uiey werr' 
pallid and had the complexion of the ancient residents," and were ex- 
tremely susceptible to atmospheric vicissitudes and to contrat;t iutermil- 
tent fever. 

SnfPTOUa. — The following account of the clinical history of these 
oaeea is given by the author from whom we have ah-eady quoted so ex- 
tensively, and whose observations with reference to this form of disease 
ua emecially valuable, both on account of his extended experience and 
16 



343 MALARIA AND MALARIAL DISEASES. 

because bis field o( observation was one in wliich tbe confiisiou which else- 
where mig'ht have resulted from tbe siraultaneoue prevalence o( yellow 
fever, of relapsing fever, or of dengue, was not likely to occur. We may re- 
mark here that a perusal of the account given by M. Colin of this " gastric 
form " of remittent fever leads us to suspect that many coses of tbe same 
character, occurring in tbe West Indies and in the southern portion of our 
own country, have frequently received a different name and have been 
classed as dengue : 

In tlie midst of the most perfect lieftltlt, At leut in t, mnjniitj of the oisei, tbe 

KatiBQt is e»iz«d with viulunt cepliulalgia, accompauivd by puni in thu lains and 
mbs, and ia a fnw hoars presents tliu srinplnms of llie lunsl iiileORe fever. The skin 
is Lot and bumiug ; the pulse 110 to 121) and resistaut ; tliu respiration anxious, the 
face and conjunctive congested ; thirst intense : the lu-iiie red. Ordlnarllj- there is 
no initinl chill, or it is last intense than in intermittent fevKr and is not repeated 
during tlie course of the disease. The tongue is wli-te or colored vellow \iy the liilioua 
voraiLiog nrbiah frequently marks the onset of an attack. Ibu opignsirium is tense 
and vnguelj painful on preseuru ; there i« bat liltle augmentation of heiialic duluess ; 
constipation is the rule. 

During the night there is an eKaggerstlon of the cephalalgia, of the pain in the 
limbs, and of tbe agitation. Bometimus there is delirium, Ordiuurily Uie |>atieiitR feet 
slightlj better in tlie morning, iltliougli no gceat dimiuutloii of the pulse or of the 
temperatare can be observed. 

Tlie symptoms irhioh yield first ::re the febrile plienomena ; almost always there ia 
a notable amendment toward the third or fourth day ; the gastric symptoms are the 
roost persistent. The appetite usually does not return in less than a week, and the 
violent shock of the nervous system Inula still longer ; the patients remain feeble, and 
I have even seen paraplBgia consecutive to this benign form in two instunces. Aside 
from thuse eitceptionul cases tbe rpgnlarity of the morbid evotulion is such that the 
cases resemble each other, so to speak, from day to day ; that in nearly every mw tb* 
disease ia inaugurated, progreeses, and declines with a reitnlarity which we cannot 
H9«ribe to the uniformity of the treatment. Many limes it lias happened to us to dia- 
c:liarge together groups of ten, Qfleen, or twenty ludiviiluals who had been admitted to 
llie hospital the same day. 

The mean duration of their stay In my wards was from flftneu to twenty dayi, of 
which the last eight were devoted exclusively U> tbe rBtablisliment of conrulosoeuee by 
supporting treatment, . . . 

We aee from these examples [eases reported below] that the clinical characters of 
lliJB fever are : First, its iDfiaramolory appearance (nSwre iiijbimiiialoirf); thupalienls 
attacked for llie first lime, and nntil then enjoying the plenitude of their strength, 
have not the complexion which belonga to indivldnals attacked by the more adrane»d 
tormflof malarial intoxication. Second, the intensity at the lumbar, epigaatrio. and ce- 
phalic pains, which, with the vomi(ing, anxious respirsl ion, injection of the conjimctira, 
and vuituosity of the face, oonstituteaa group of srmptonis analogous to those of the 
first stage of yellow fever and of the invasion of variola of a grave form. Third, the 
freqnent absence of an initial chill — which has given rise to the name " Jlirre i-Maude,'* 
commonly given Ui this affection. Fourth, the dally paroxysms are not nsnally pre- 
ceded by a cold stage, and the evening febrile exacerbation does not exceed the liiuita 
observed in other febrile diseases. 

We see bow much this fever differs clinically from Intermittent. In tbe greater 
number of cases it offers nothing which resembles periodicity, and if we have morH 
lroqu><nt!y called tt remittent than continued, it has been in order to conform wtlU 
Ibe use of terms generally adopted — a usage perhaps to be regretted, for the word re- 
mittent is, In oar opinion, a vestige of tlie trs^lltion which has imposed upon these 
fonnH of fever a periodic character, although they ore essentially continuous. Ws be- 
lieve that this fe?er would be more pioperly designated ardent fever, Jifrrr ehoftde. or 
summer fever, than by a name which helps lo preserve nn erroueous belief in its 
periodicity. 

No doubt cases of this form of malarial fever are common enough in 
tbe Boutheni portions of tbe United States durinp the summer months, 
and we believe that the remittent fever referred t« by Maury as frequently 
met with in the Lower Mississippi Valley, in which defervesceooa oocum 
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Buddenly on the third or fifth ilay independently of the use of quinine, is 
identical with that which has juat been described.' 

Treatment. — This fi)rm of fever, whicli occurs in sthenic individuals 
and usually in those who have recently arrived in the regions where it pre- 
vails, is attended vrith symptoms of n character which were formerly sup- 
posed to demand active antiphlogistic treatment ; and accordingly the 
older physicians resorted to general bleeding, purging, leeching, anttmo- 
niols, and mercury. Fortunately the discovery was made that patients 
not only recovered vrithout this heroic treatment, but that the proportion 
of recoveries was greater and convalescence was moi-e rapid and more com- 
plete when it was not resorted to or was employed in a greatly modified 

In India, Mackinnon was among the first to admit that " there are many 
cases of anient fever in which bleeding may he dispensed with." Still he 
says that " it is in this type of fever that we may use the lancet with the 
greatest freedom and safety," and his general treatment consisted in bleed' 
iug and the administration of purgatives, sedatives, and mercury until thd 
febrile symptoms disappeared, when he ventured to prescribe quinine. 
Chevers says that a perusal of the pages written by this author relating to 
the treatment of ardent fever affords an admirable example of an original 
but moat cautious mind struggliog to free itself from the trammels of 
tradition and authority. 

Dr. Morehead, who perhaps did more tlian any one else in India to es- 
tAblisb the therapeutics of inatarial diseases upon a rational basis, still 
made some concessions to venesection, and the local abstraction of blood 
by leeches applied to the epigastrium or to the mastoid processes is 
recommeudeil for the reUef of congestion. He says : 



In the tre&tmpnt of innammatnry remittent fever freer dopletlon ia required, bill 
■till it iliould bo iiH«d witb iv»tohing and cautiun, and the Bafeet time ia at the lielght, 
not the cloae of ku uxacerlmlfon. Nor should we forget thkt evaouonts are hod recoune 
to, not ia ttiti Lopu of cutting short llie attack, bill iDurul; of It^aseuing the risk of iiiT 
jniy from vngcuUr eKpiteiufiit, and that thaj are being used iu a diaeaee which, if it 
peniits. IB sooner or later cure to l«nninftte in signal depression of tlie vital actioiiB. 
TbelieBt gnide to the successful application of depletory remedies is tlie presence of a 
drj skin, of steadily incruised tern perai lire, and a piilpe fruiiuect, Srta, and of good 
coliiine, axsovlated with iiyperxmia of an iiuportaiit organ. 

Even the cautious use of venesection permitted, rather than recomt 
mended, by Morehead is genendly condemned by more recent authorities. 
Thus Fayrer says : " The high fever, nicking headache, muscular pains in 
the buck and limbs, epigastric paiu, nausea, vomiting, and other painful 
symptoms, call urgently for rehef, but not by bleeding, iniless indeed a/eio 
lacheM be ajtplied, and that bat uery aeldom." ' 

Chevers says : 

Tliose who treated Indian fever by blood-letting oommitted diaaitroui havoe by tli4 
(at»l error of treating that mere name " ardent (over," iustead of that true entity lh« 
"paludal intermittent of the hot weather " [our ardent malarial feverj, 

I never had recouraa to venesection in any case of Indian fever, however severe 
the head eymptome might be. In one case, soon after my arrival, I applied leeches to 
tba (vmplea. I felt convinced that they did no good, and I never considered it need* 
tul to employ thU treatment again. ' 
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It would seem from tbia tliat in Indian practice leechea are in a iair 
way to follow the lancet, inasmuch aa one high authority— Fa jrer— merely 
permits their use in exceptional cases, and another practitioner of estended 
eKperience— Clievers — finds that lie can dispense with them entirely. In 
this country we believe that they are rarely UMed, although we etill find 
them recommended by some authors for the relief of local congestion. It 
IB difficidt, however, to find an nnatomicnl rea.son for applying them to the 
epigastrium, as is commonly recommended, when the object in view is to 
relieve a bypenumic condition of the mucous membrane of the stomach. 

If we reject depletion, which in the hands of our predecessora un- 
doubtedly did afford very great relief to the distressing symptoms which 
attend the first stage of ardent inahtrial fever, what shall we substitute for 
itf We have no hesitation in answering, the same remedies as have been 
recommended in other forms of malarial fever, and especially cold water 
and quuiine ; the latter to be given as an antipyretic rather than as an an- 
tiperiodic remedy. If we were obUged to choose between the two it might 
be a question which to select., for quinine ia not essential for the cure of 
this form of fever, which seems to have a tendency ia terminate spontane- 
ously by sudden defervescence attended with pei'spiration at the end of 
four or five days. But in a fuU sedative dose it seems pivsbable that qui- 
nine will be found to act favorably in reducing the temperature and reliev- 
ing the nervous symptoms in this as well as in other forms of fever — e.g., 
in thermic fever, or in enteric fever. It will be useless, however, to give 
it in small and repeate<t doses with a view to neutralizing the malarial ele- 
ment in the disease. This will but add to the headache and gastric irrita- 
bility without reducing in a matevul manner the degree of pyrexia. With- 
out claiming any personal experience in the use of large doses in ardent 
fever of this character, we should confidently anticipate extremely favor- 
ffcble result* from the administration by hypodermic injection of ten to fif- 
teen grains at the outset of the attack, or of an equivalent quantity by 
enema — foi-ty to sixty grains — to be repeated in twenty-four hours if neces- 
sary. Tills, however, is not suggested as a substitute for the cold-water 
treatment, which is perhaps our most valuable therapeutic resource in tbta 
form of fever. To be efficient it must be faithfully and persistently applied, 
sither by the use of cold baths, cold affusions, or sponging the surface at 
frequent intervals (vith ice-water. In severe cases an ice-cap should be ap- 
plied, but ordinarily large comjiresses wrung out of ice-water applied to 
the head and trunk, and the occasional sponging of the extremities with 
oold water or an evaporating lotion, will suffice to keep the pjTexia within 
bounds and to relieve the intense headache. Swallowing bils of ice, or 
small quantities of carbonic acid water as cold as ice can make it, will 
serve better than anything else to allay the vomiting, and if this does not 
answer it is useless to try one after another the list of remedies which have 
been recommended for this purpose. Relief will often he nttbrded, how- 
ever, by the appUcation to the epigastrium of a sinapism, or ahttle chloro- 
form appUed upon hut and covered with oiled silk to prevent evaporation. 
In general it will be found that local hypersemia and pain in auy of the 
organs will be more readily relieved by the external application of rubefa- 
rients or of cold compresses than by internal medication. Emetics and 
ftntimonials are in general coutraindicated fiTim the tendency to gastric 
irritabiUty which exists (Morehead), but the refrigerant diaphoretics may 
be given aa recommended in the article on "Simple Remittent Fever." 

It ia generally considered necessaiy that tlie bowels should be freely 
moved at the outset of on attack, but core must be taken in selecting a ca- i 
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tic for thia pmpose, for drastic and i 
i Itarm than good. Moi'eliead says : 

Thoogb to increase hep&tic and intestinitl excretion, wiUi the Tiew of leBsening 
febrile reulioii by eToouMioa and of ritmoving the produoU oF augmented metamur- 
phOEiB oF tliaue, is a, djsliuct itidiuation. v«t we am frequently obliged lo be very ciui- 
liouH in tbe uae of calomel and purgativtti!, fur tbere is ofteu present onngestion of or 
detemriUBtion lo the i|[ascro-intes insl lining, very apt to be increased or tu pass into 
iaUaminatiou hy the use of irritiuilii and tbuN tu aggravate tbe fever. 

It ia worse than uselees to administer Dauseoiis cathartic medicines when 
fttie atomach in already in a state of rebelhoii and ia Bure to reject them. 
pin thia case a purgative enema lany be given, or the boweln may he left tu 
the care of B.ime Nature, inasmuch us tht^y are not responsible for the febrile 
attack and no ainouut of purging will relieve it If, however, the bowels 
are confined, and the stomocb is in a condition to retain it, a full dose of 
caator-oil muy be gives. This is a favorite prescription at tbe outset of an 
attack of thia kind in the West Indies, and baa the advantage of being both 
prompt and efficient in its aetiou and at tbe same time harmless. Or, if 
preferred, a saline cathartic may lie odmiuintered — e.g., a done of sulphate 
of magnesia or of Hunyadi Janos water. 

G.\aES. — The following cases are reported by Colin : • 

Oatlrie RemiUeiU Ffrer.—B — 
not previoiuilj in boBpitsl ; station 
,Jnly 14, 1804. 

Was Mixed suddenly on July 12th villi violent cephalalgia, nlilch still persists ; 
kftd Mine iiregular chilly Bensatioos and vomiting oF food. 

To-day (July 14th) at the morning vi^it his face \i deeply flushed, pnliie 130, skin 1u<t. 
Had a greatly agitated night, owinij lothe intolerable pain in his head, back, and liming; 
nrlno very red and oF high specific gravity. Tongue broad and vrhite: epigastrium 
ImuNi. tlightly painful ; ooustipaCion. An emetio had been administered betore his ad- 
minion to hospital. PrfMrription : Seidliti water; aiglit decigrammeH (about twelve 
grains) of salphate of quinine tn be given at three o'clock. 

July Ifith. — Headache and ftver have diminielied, skin moidt, tougae still white, no 
appetite. I'reteriplian : Seidlttz water *, fivedecigrammesof sulphateoFqulniueattbree 

Jntr IBtli — Face pale, skin cool ; jiulse baa fallen to 78 : tlie patient lias Eomc appi^- 
Ute and oamplains only of extreme Feebleness, which prevents liim from sitting up in lied. 
PreKriptvm: Bouillon and stewed prunes ; flve decigrammes of nulphate ot quinin<>. 

Thefoliowiug days the ap]wtitu rapidly improved and convalescence wu established 
without oheck, the patient being discharged truin hospital July 2ilth, and having then 
been on full diet for three days. 

Oalrie Bemttetit Frrer.—P , private Twenly-ninth InFantry -, in Italy aii 

months ; not previously admitted lo hospital ; stationed in the quarter uf Cimara ; ud- 
nitted to hospital (Saint-Andro) July 22, 1864 (No. IHk 

Bad achill last evening. Followed by so violent a headache that he cried ont with 
yain 'daring tbe entire nigliL At tbe moment of my visit (July 22dJ his face was red 
(aid animati.-d, hia eyelidu swollen, and coniuiiHivn iuiected ; skin dry and burning', 
pnbe hard and full. 1111. Tongue yellow ; ijilions vomiting-, violent pain in the heiid 
■nd llmba, as in the period oF invasion oF variola, I'reaniption : Potion containing 
tvaanmmes of ipecao. 

Tba same day at the evening visit the symptoms still persisted. Prfterijttio» : 
jTwenty leeches to mastoid processes, and one gramme of sulphate of quinine. 

Jnljr 23d, —The patient has been very restless and has vomited all night ; bnl it 
MmparatiTely calm at the time at the visit ; pulse 1(H) \ skin liot, without moisture. 
One gramme of sulphate of quinine was a<lminist-'rvd in our presence and waa retained. 

At the evening visit the heat waa greater, pulse 110, tongue "dry ; persistenoe of 
the oonstlpation. Prtacriplwu : Five dei'lgrnmmes of sulphate of quinine and a pur- 
gative enema. 

July 24tli,—Apyrexia almost complete: skin moist, face pale, toncue still very white 
tnd ubnrral ; an extreme feebleueai has replaced tht) igitAtion of the preceding dayt ; 



UQ 



MALARIA AND MALARIAL DISEASES. 



1 



voice almost extini4. (Bouillon, sn egg, wine, and a potiou conUiniug six grammes ot - 
amUXv at ammonia.) 

July SGth. — (iridual amelioration : apputite improvod (quarter diet ; potion cootatn- 
liig six grimmps of eitrni't ot quiuquln*}. From this time the diet was gradually aug- 
Mentad and the patient was dischargad August 15th. 

The follow-ing cases, which we think are properly included under the 
heading " ardeut malarial fever," aie taken from the valuable paper by 
Maur5% already refeiTed to : 

Case V. — Pemiaoiis RemtUeiil (Cliurt No. 10). — H. M , male, agedaleven years; 

attaolced June lUth. luvosioa b^twetin midnight and daylight. He was attacked 
vury Tioleotly with fever, bendar'he, backache, extrume reetlessuees, and uncoatrol- 
Ulile vomiting, at Gmt of bile aod alterward walvry mucus. Irritability of stomach 
continued until subsidence of the fever on the fifth day, to siicli an extent that even 
tha smallest quantity of milk with lime-water was rejecled. No pereeptible reminrion 
ooourred until tbe third day. Deferveacence waa sudden and complete on Bfth day, No 
quinia was given and no miidiciue of any kind, except three grains ot calomel, which 
were administered before I saw him. Ihis acted upon the bowels several times. The 
uold-water treatment was vigorously nnd unremittingly used, by means of sponging 
the snrface with iced whiskey and compresses wrnng out of ice-water covering the 
front nnd back of the trunk. Daring this attack the pulsu ranged from ISO to ISO. 
Delirium was conslant. Convalesceucu was rapid. 

Case VI.— guoftoKin Remilleiil tf EuJU D.iy,' Ihimtion {Cittn No. 11).— B. H , 

aged two years, a delicate, nervous girl. Nausea and great reallessness marked the Inva- 
Hion. Quinia, eiglit grains, wns given at 13 M. on third day. This wasiu part rejected. 
Quinia, sixteen grains, was given by enema at 11 P.M. on the fourth, but wm in |>nrl 
rejected. It was repeated with same result on the fifth night. Boon afterward nine 
grains were given by the mouth and retalni^d. At 1 1 !■, it. on the sixth tan grains of 
quinine were given by month. The cold-waler treatment was used as in the last case. 

Two features iu this vase should be noted ; First, the fumplvle intermission whieli 
uccnrred at the close of the fifth day. though qninia liad been given so unsatisfactorily 
:iiid ineffectively ; second, tlie abrupt iBrmiiiation of the fever at the close of lliB 
eighth day, the thermometer sinking at midnight to 00° and the pulse falling to 80, 
being very feeble and irregular, and requiring tlie adminislration of brandy and broth 
nnd the rubbing of the body with dry muslatd. Ko medicine of any kind hod been 
:ulmiuisltired since 11 P.u. on the sixth day. 

Dr. Maury says : 

Thtiae cases have been seleetcd from my records as illustrating the natural ten- 
dency of tills fever, when aided by appro)>riale treatment, to terminate by crisis on tlie 
fltth day. I might multiply them without numtier if it were necessary. Such was 
ths rule with the fevers of lower Miusisaippi. Such has been the rule of those of 
West Teunesiiee. Very rarely have I found them running to the seventh and ninth 

In the temperature charts given by Gu^RUon oijttvre injiammnloire u 
it occurs in the French Antilles, we find that the pyretic movement had a 
similar character, and that after a contuiiioua high fever of four or five 
days' duration there was abrupt detervesceuce on the morning of the fifth 
r sixth day. This was commuuly followed by a second peiiod of febrile 
reaction lasting two or tiii-ee days, iu which the degree of pyrexift was 
much below that which characterized the initial parosysm. We find the 
same characters in cJiarts given by this author representing the forms of 
remittent fever denominated by him /i^vre ril}iiUeHte biiKuse and Ji^vre 
reniiJIenie aimple. 

It will be seen that the second peiiod represented in Dr, Maury's chart 
(No. 11) resembles that in the chnrt (No. 12) olfitvre injiammatoire given 
by Ou^guen, but that the febrile exacerbation reached a considerably 
greater height and the daily remissions were more distinoL 
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This toidency to defervescence on the morning of tlie fifth day has 

_«0 be«n obeerved by the writer in yellow fever, and while it la far from 

vicing a geneml rule, it has been observed in a sufficient numl^er of cases 

t. Id give some significance to the fact, and to show that the differential diag- 

8 of ardent remittent fever and yellow fever cannot reet upon the char- 
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BotAr of the pyresin alone. In our cases of yellow fever, however, the defer- 
Tesoence was usually a RTadual one, eitemlinp over a period of throe or four 
daya, or from the very outset of the attack, the acme of temperature beiii[; 
l«ached in a few houm ; whereas in the six chiirt« given by Gueguen of 
fiivre infiammaloiTe, deferveacenoe is in every inatance abrupt and occurred 
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charts' I 



in the counte of a single night' But tliree of our yellow fcTCr charta 
exhibit a like abrupt deferveac^Dce. and the question will at once arise 
whether these do not represent mistake in dingnosis rather than yellow 
fever. We give the cLarta referred to below, and remark that tracings 
Nob. 2 and 3 represent caaea which oceuired at the Pensacola Nuvy Ym'd 

Yellow Ftiver. 
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Cliarta No8. 13, 14, and 15 (Steniberg). 

daring the severe and fatal epideniin of 1874, while the ease represented 
by tracing No. 1 came under the writer's personal observation, and the cir- 
cumstances connected with it seem to domoustrate that it was in truth 
yellow fever. The case was that of au officer who exposed himself to the 
infected area in the vicinity of the Pensacola Navy Yard {village of War- 
riugtou) when the epidemic at that place had terminated for want of mate- 
rial. He bad a comparatively mild attack of continued fever, which tenni- 
nat«d by abrupt defervescence on the moiTiing of the sistli day. The 
diagnosis of yellow fever was mode at the time, and was established by the 
fact that this officer went through an epidemic of yellow fever the following 
year without suffering an attack, although he was in constant attendance 
upon his wife and son, who both fell victims to the disease. But may not 
the error in diagnosis lie elsewhere ? Bt'renger FL'raud believes that the 
figure inftamnmloire of the French Antilles is nothing more nor less than 
a benign form of yellow fever. Ou^guen, on the other band, makes no 
mention of having encountered yellow fever in these islands, where his 
temperatui'e observations were made, but under the lieading simple bil- 
ious fever (Jiivre bitieuse simpl''] gives us temperature charts which are 
almost identical with those which the writer baa pubhahod,' and which rep- 
resent typical cases of yellow fever. This is seen in cliarts Nos. 16 and 17, 
one representing a case of yellow fever which occurred at Fort Barrancas, 
BTa., in 1873, and the other representing a case of " simple bilioua lever " 
(?) reported by Guegunn, who gives the following notes of the case : 

P , Bgeit forty-lwo ye»rs, sapper Second Benlinenl MuineB, 

A. Muscular paiQE, fever, uansei, bilious Tomitinir. 

B. Prtigcribed pnlveriied ipecac, two grammea; aiilplidla o( quinine, one gramme. 
0. Slight Bub-iuteiiu tiul of coiijunclivn. Sulphate u( soda, furty ({ramm«s. 
B^TUirk. — Tlie muscular paius persisted a little longer thau usuaL 

'Op. (-it, PUt«lI., p. lOS. 
*B«e paper In Am. J. H. Se., Julj, 187S, oi 
Fevflr. *1 



■ U it were not tor the bilious vomiting this might pnaa for n mild cnaa 
I yellow fever. If it was truly "aimple bilious fever," and the deferves- 




nee occmred as a result of the emetio of ipecac and fif tesa grains of 
B administered on the third day (at B.), we can only say tliat tlieae 




!50 halahia and malarial disease.';. 

aeee yield more promptly to treatment in the AntUlea tlian they usually iln 
n this coimtry, and that the temperature curve ie so similnr in the two die- 
aaea as to furnish no material aasistance in making a differential diagnosia. 
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Adynaioo Remi'I'I'knt Fever. 

DErraiTiON. — This ia not a distinct form of malarial remittent fever, but 
for convenience of description we include under tliia heading a chisa of cases 
which, instead of j-ielding to treatment within the usual time or terminat- 
ing in simple intermittent fever, are protracted and develop adynamic 
symptoms, accompanied by more or less fever of an irregular character. 

SiNONYUS. — Fiiivre rumittente typhoide ; tiivre subcontinue estiva]. 

We do not include under this heading that form of fever known as 
" typho-malarial," which we look upon as a mild form of enteric fever com- 
plicated with symptoms of malaritU poisoning, and a description of which, 
therefore, does not come witliin tbe scoj* of the present volume. Nor do 
we include that form of so-called "continued malarial fever " which re- 
sembles tyi^ho-malarial fever in the type and duration of the febrile move- 
ment, and in the fact that it is not cut Bhort by the administration of qui- 
nine, but in which the special symptoms of enteric fever are obscure or 
absent ; for we do not recognize this fever as identical in etiology with the 
paludal remittents and intermittents. This for the reason that it is often 
quite prevalent where typical malarial fevei-s are comparatively rare or 
unknown, and because even in its mildest form it fails to vield to the 
treatment by which the most intense forma of malariid toxaemia — perni- 
cious malarial fevers— are commonly cured. 

Of this ' ' malarial continued " fever Dr. Maury says : 

Its th^rmometrio range ia deridedly lovei' than that of t.vp1>oii1. It eeMnin gtivt 
abovH 108^'. Vomiting of bilu is quite a coiamon sjiuplom during the first dava ot Mitt 
altsok. Brouoiiial catarrli is generally preeent. Coi^Elipatioo and a concavu abdnnielt 
are marked features. Appreciable Hplunis tenderutiiB hat been so rare in m; obserrs- 
tion that from memor/ lean recall but two cases In fifteen .vean. All the essvutlal 
features ot tjpb<AA or enteric fever are absent. There is no diarrliiBa, no ileo-ciMal 
tendernesa or gurgling, no meteorism. no eruption of rosu-colored spots. As a rnit-, 
there is entire absenc« of abdominnl ayraptoms, . . . This fever presents a «■■- 
dium ol iucrease of about a week, a stadium of height of five or six davs. and a hImi- 
diuin ot decrease which tenninatei completely on the twenty-first day. ... I 
ara well Rutisfied that this fever is not the result ot neglected remittent, as «ome have 
Intimated. It begins, continues, and ends as a continued fever. lie duration is in no 
way affected by tjie enhibition of antiperiodic retaedies, ' 

Evidently this is not an adyjiamic remittent fever. There ia nothtnj; 
in the clinical history given— which is one familiar to physicians in all 
parts of the United States, even in sections where malaii^ intermittent 
fevers do not prevail — to justify the use of the term adynamic as appUed 
to it. It is •■rtritvnued in the sense that it runs a protracted course inde- 
pendently of treatment. In the character of its pyrexia, however, it is 
often more decidedly remittent than malariiil " remittent fever " (see Dr. 
Maury's Chart No. 7). But is it malarial ? This depends upon the mean- 
ing which is attached to the term mtdiirioL 

If the word is uaed in its broadest sense as indicating that a disease 
said to he malarial is caused by respiring ao atmosphere contaminated by 

' Op, oil. 
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8 t«llaric emaiuitioiiB of any kind, then it seems altogether probnble 
that this fever is malarial But iu the resti'icted sense in whicli the word 
is used in the present volume we cannot consent so to coll it ; for we find 
it difficult to believe that the same malaria which produces intermittent 
fever is concerned — directly and primarily — in the etiology of a diseess 
having a clinical history so essentially diSerent. 

Etiologi, — The distinction between simple remittent fever and ady- 
namic remittent fever is made for clinical purposes only, and the etiology 
beinp the same, we have only to inquire here. To what are the adyoamio 
symptoms to be attiibuted ? 

Morehead answers this question as follows : 

To tbe Iiitenfljty of the cause ; ti> the greater amouiit of febriln exoitement oonse- 
queol upou the teiet baving Iwcomu coutiiiuHd ; to tliu pruvious iuflueiice of predii- 

Cing OBUBeK, ui iDBiifflciont food, lengtheued exposuru to liot weather, mtemperuice, 
jrasBing passiaus, bodilj fitigiie, or previous disease Or they may arise from medi- 
cal treiLiQenl having heeu neglected at the commence men I, or from its haring btran too 
depressing \a character— too mufh general blood-leltiiig, leeching, antimony, calomel, 
catharsis, and the neglect of quinine and noariahmenu When ativnral of these oondl- 
tiooE coexixt—os intoDEti malaria, predisposition, and iujudioioiu medical treatment- 
then are combined the condltious most calculated to produo« a fever of a highly ady- 
uamio and malignant oharacler.' 

This answer is so comprehensive and comes from so high an authority 
that there ia httle to add to it, but we place beside it a quotation from one 
of our highest American authorities. Professor Wood says ; 

BLIiooa fever is sometimes of a low, ailyoamic, or typhous oliaraotey from th« 
commencement. This may bt> the result of a previous I'Xpodure Iu causes oalc ill ated Iu 
depress the vital powers and to duprnve the blood; hiit it probably most frequently 
arises from the oo-operation of a typhoid epidemic InOuunce with miasmata. 

We remark that if " typhoid epidemic influence " means any tiling in this 
connection it mutt mean the presence of the special poison of typhoid or 
enteric fever, inasmuch as the distinguished author quoted refera to 
"causes calculated to depress the vital powers and to deprave the blood " 
as something distinct from the typhoid epidemic influence. Since Professor 
Wood wrote the lines quoted, eases coming under the latter category are 
recognized as tj-phoid or "typbo-malarial " fever, and are no longer in- 
cluded under the heading adynamic remittent fever. No doubt, also, the 
number of cases properly so-called has greatly diminished since physicians 
have learned to administer quinine freely without waiting for a remission, 
and thus to abridge the duration of an attack, and since quinine and cold 
water have replaced the lancet, antimonials, and a merciu'ial course in the 
treatment of remittent fever. Under this more mtioual treatment, also, 
those comphcations to which the protracted course of a remittent fever ia 
frequently due may often be avoided ; and the secondary blood -poisons, 
which give it an adynamic character, are formed in leas amount as tlie dura- 
tion and intensity of the pyrexia is greatly modified by the treatment — or 
if formed are more promptly eliminated as the gostro-intestinal mucous 
membrane is better able to perform its excretory functions — which it can- 
not do when in an intensely hypenemic condition, whether this be a result 
of the paralyzing influence of tlte malarial poison or is induced by the 
irritating action of cathartic medicines injudiciously administered. 
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If a priniaiy attack of "bilious fever" is less likely to asetunci an a<ly- 
aamic tyjje uoder the improved treatment of the present day, we liave stiU 
to conteud with those predisposing; causes which " depress tie vital powers 
and deprave the blood," and chief among these, as being moat widely 
diflbaed, we must place the mnlarial poison itself. Victims of malarial 
cachexia who from fresh exposure or as a reitult of secondary causes are 
attacked with remittent fever, have less resisting power to the effects of 
malaria, less susceptibility to the curative action of quinine, and more or 
less damaged excretory organs. They are therefore more subject to the 
development of adynamic symptoms. The same may be said of those who 
have fallen into a cachectic condition from any other cause, as for example 
fi-om the iniluences which produce seurvj- or fiom crowd-jioiaoning. The 
exposure of individuals in a depi-aved state of health from any of these 
causes to malaria in an intense form may give rise to those fatal forms of 
fever which some of the older wiiters called putrid remittenta Maclean 
sj,ys in regai'd to these : 

ThH medii;al offlcere of Iho flrBl ttxpeditiou to Cliins, in the ynnr 1S40, likd ui 
opportnnity of obsei'ving, under the nnsuiltN-.v kmngetnenta wliich cliaracleriicd sd 
nnnspicuouslj the first occupation of Chausali, the terrible tttfeols of malitrik and 
BL-oi'bulug combined. An entire regiment, nine Iiuudred strong, was almost deBtro7ed 
bj inuUriouB fevers nnd bowel complkintB in > few weeks, uiid sut-h ot as as BurvivB 
can benr texlimouy to the trutlifulnesK of the descriptiun of the "putrid" remittent 
levers givuii by the writers above alluded to, 

Maclean also recognizes a form of remittent fever which presents adv- 
nnmic symptoms from the outset, independently of the scorbutic taint. 
He encountered such cases while serving in the ^icimty of the dty of 
Hydeiabad in the Deccau. 

Frnm the maUri&l quarters of that densely popnlnlcd and movt nnBaiiitary city. I 
used Id receive Into the Rusldeucy liospital during tlie autumnHl mnniliE a number of 
I'lUKS of this Iciud, preaeuliug from the Hrst signs of great depreiwlim, (lie fever after 
tile sei^nd or third exacerbation becoming almost continued, ttie skin being jellowisll 
and ooreri^ witli (wteeiiiee. the pulse excelling ldl>, small and compivsaible, the 
tuugtiH dry aud blark, tlie teeth oovared with sordes, the respiration quick aud Mme- 
llmi« Irregular, tlie abdomen distended, the bowels loose, and a disposition to hem- 
orrhnffe from nose, mouth, and bowels, and aliunst iuvarlably delirium, with a ten- 
deni^y to coma, ^nch cases, unless energetically treated, hasten rapidly to a fatal 
termiiiatiun hy exhaustion and ooma. 

We remark that this history is so difTerent from that of uncomplicated 
caseit of malarial fever, that, without denying the influence of the malarial 
factor, we suspect that it plays an inferior role in the production of these 
adynamic fevers, and that they are in truth " putrid " fevers, in the etiolojiy 
of which the unsanitary surroundings of these denizens of the populous 
Indian city referred to was the leading factor. 

The observations of Colin, made in Rome, show that tlie adynamic re- 
mittent fevers of that city, which seem not to have differed matc^ally iu 
their clinical history from the CAses above described by Professor Maclean, 
proved frequently at the autopsy to present tha pathological lesions of en- 
teric fever, M. CoUn says witii reference to this fever, c^ed by him jWure 
aubcontinue enHvale (iMtLrigue, li/phoide, remiltente lyphoide) : 

This alTeotion. which in Borne as In Algeria manifests itself almost exclnsiTaly st 
the season of the greatest heat, may be developed in the coume of an IntBrmittentfrver, 
bot attacks above all individiialH having simple r<^niitteiil fever. 

Its existence is ealabliahed by the f roloufatiou of the duration of this remlttenl 
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fcTHT, bj a vorj notalile sg^irBTatinii at all the srmptoms, b; the nppearnnne, in short, 
of m triiiii of morbid ptienimiiiiin wlilcli cnniiot b« Iwller siiiumKriied limn liy tlio tiltu 
"tyiilioiii slMe." Tlils irauBfornialioii is charocteriied by an aucraentalion ot tha iioo- 
turiml delirium, by thv tenUttiicy of thin d»liriuin to become oonliiiiAuH, by muaciilar 
mmbling, dr^neaa and Hordes of tho tongue, metvoriiim. epiiitU(la,KudBuiiria. Jii Rliiirt, 
uide from diarrhim, irblch is not constant, ve find in tlieae patienls tlm prinoipul ftiit- 
turefl ot our typhoid fever, etpcclally Id ils atvtio form, the most rapidly fatal of alL 

TliM whiah fpres tu tliis question a spHOial intereat is that in addition, iu some of 
tht! casus, ne Hnd at the autopsy the leslonB of typhoid fever, and in Iheir most pro- 
„ — I *^,.„.„- «i.:ii. 1^ i.,ti,^,^ n,| tim eonlrary, tliH autopsy reveals only tliu lesioui 

There eeems to be no escape from the couclusion that a fever which 
presents the symptoms and patholof^cal lesions of tyjjhoiil fever is true 
typhoid, although it lony hnve commenced aa n nimple remitteut But what 
shall we say of the cases which present the snmc symptoms autl terminate 
in the same way, but in which the intestinal lesions of enteric fever nre 
abaeutV We must either confess our iniibility to iiifike a differential 
di&gDOBiit between adj-naniic remittent fever and enteric fever from the 
clinical history alone, or we must admit that typhoid fever may exist as 
a complication of simple remittent witliout the presence of the chai'ncteris- 
tio intestinal lesions of this disease, or that the anatomical lesions eti]>- 
posed to be pecuhar to enteric fever may be developed in simple remittent 
fever wliich has assumed the adynamic form. 

We are not here concerned with the etiology of enteric fever, but liave 
DO beaitation in giving tbia name to the cases in which M. Colin found the 
intestinal lesions which accompany this disease, whether tliey were due to 
a specific poison or wore developed independently of any external agency. 
The coses in which the integrity of the iotestine was verified by a carefully 
made autopsy, and iu which only the lesions peculiar to malarial fevers 
were found, we do not hesitate to denominate adynamic remittent fever. 

DuaHOBiB. — We recognize the fact that it is often extremely difficult to 
establish a differential diagnosis between remittent fever in which adynamic 
qrmptomB are developed from any of the secondary causeu heretofore men- 

. ttoned, and remittent fever iu wlucb similar symptoioa occur as a result of 

I iflQteric complication — specific or secondary. 

* - The differential diagnosis between simple remittent fever having an 
adynamic tendency In consequence of the cachectic condition of the in- 
dividual attacked, nr.d uncomplicated typhoid or typho-malarial fever, is 
also attended with great difliculty in many coses, and frequently cannot be 
established sooner than the middle or end of the second week of the at' 
tack. We cannot depend upon the character of the pjTesia alone, for this 
is often more decidedly remittent iu casea presenting the anatominul 
lesions of enteric fever, than in others in which they are absent and wbicJi 
have been diaipiosed as remittent fever ' by competent observers ; and the 
pathognomonic symptoms of typhoid are not developed until the second 
week of the disease, Moreover, the ^o9e^■olored eruption of enteric fever 
is not always to be found in undoubted caaea. Under these circumstances 
we must do the best we can, and will often l>e obliged to reserve our diag- 
nosis until by the successful application of the quinine tost we are able to 
demonstrate tliat the disease is malarial, or by ite failure and the appear- 
ance of the pathognuinonic ^mptoms of enterio fever we ascertain that 
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the typhoid element is tlie conti-olling one in the PTolution of the febrile 
imd other phenomena which characterize the case. We will be greatly 
aided, lioweve» in making an enrly diagnosis, by the previous history of 
the patient. If he has been subject to repeated attacks of intermittent 
fever, and has recently been exposed to malarial influences, we may give 
precedence to the theory that his present attack is of midariid origiii ; and, 
in this case, the " (juinine test " diould be applied at once in an efficient 
manner. Its failure when not properly applied is illustrated by the case we 
have copied from Sir Joseph Fayrer's i-eeent work (page 236). Small doaea 
are thrown away on these individuals, as they have acquired a certain tol- 
erance to the physiological effeicta of the drug, from having frequently re- 
sorted to it for the cure of att&cka of " ague." It will, therefore, be neces- 
sary to give it in full doses in order to test its power to arrest the progreaa 
of the disease. If it prove that, notwithstanding tlie inaiariiil history of 
the patient, the attack is one of enteric fever, the pliysician will have ^one 
no harm in commencing the treatment of this disease in a malarial subject 
by a few full doses of the great anti-malarial remedy. 8mall doses, how* 
ever, often have the eSect of increasing headache and febrile excitement in 
this disease. When, on the other hand, there is no history of previous in- 
tei'mittent attacks or of recent exposure to malaria, and especially when 
a patient, previously healthy, falls sick with a fever of a mild grade at tirst, 
but in which there is a diuly increase in the degree of pyrexia and an 
absenoe of those symptoms which commonly attend first atti^ks of remit- 
tent fever — severe headache, bilious vomiting, etc. — the presumption is 
altogether in favor of the view that the case is one of typhoid fever, and ex- 
pectant treatment may be adopted. 

The differential diagnosis between adynamic remittent fever and yellow 
fever is also, in many cases, attended witli great difiiculty. This is shown 
by the iact that mistakes in diagnosis are constantly made by e^sperienoed 
practitioners when yellow fever makes its appearance unexpectedly in 
localities outside of its endemic prevalence. The fii-at cases are so often pro- 
nounced " malignant malarial fever," or "pernicious remittent fever," or 
simply " remittent fever," or " malarial fever," that it may almost be said 
to be the rule rather than the exception that this mistake is made. 
Solitary coses also oi'casionally occur in our Southern seaport cities, in re- 
gard to wliich physicians of equal experience differ, as regards diagnosis, 
when they have not only the whole clinical history, but the post-mortem 
appearances to guide them. Nevertheless the chnical features of the two 
diseases are, in well-marked cases, sufficiently distinct, and the differential 
diagnosis may be establislied more promptly and with less difficulty than 
when the question is between typhoid and remittent fevers. The continu- 
ous course of the febrile movement in a typical case of yellow fever ; the 
gradual defervescence by a single descending curve from the acme of py- 
rexia, which commonly is reached within the first twenty fourhonrs; the no- 
table depression of the vital powers during the stage of calm, while the mind 
remains clear and the patient is unconscious of the perils attending hia 
situation ; the presence of albumen in the urine ; and in fatal cases sup- 
proBsion of urine and black vomit, are all distinguishing features of tins 
disease. On the other hand, in adynamic remittent fever the remittent 
character is sufficiently distinct at the outset of the attach, and instead of 
a gradual decline to a temperature approaching the nornial^and some- 
times sub-normal — the febrile exacerbations reach a higher point as the 
caae progresses. The partial remissions are in no way comparable with 
the stage of calm, ao characteristic of yellow fever, and the urine ia almost 
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iiiTariably free from aibumen ; while, in contrast with tlie iiaiially clear 
iutellect of yellow fever, delirium is very apt to be present. 

It is true tliat severe cases of yellow fever, after a brief calm stage, ora 
attfiDded with a reactionary fever which sometimes assumes a typhoid 
eharacter, and in which the symptoms are nearly identical with those 
which Professor Maclean has described as characterizing the " adynamic 
remittent fever " which he encountered in India. As already stated, we 
suspect that these cases were in truth cases of septic poisoning resulting 
from exposure to the decomposing tilth of a large b'opicat city, rather 
than cases in which inaLma was the leading etiological factor. Without 
doubt similar cases occasionally occur in our own hirge Southern cities, and 
it is not improbable that many of the "sporadic" cases of yellow fever 
which have been reported are of this character. 

Pboonosis. — A large pi-oportion of the reported mortality from remit- 
tent fever, especially in tropical regions where thi^titlo is made to include 
a multitude of cases not stnctly malarial in their origin, is due to the fatal 
character of the adjTiamic form of the disease. The victims are, for the 
most part, individuals who prior to the fatal attack were in a cachectic 
condition as a result of protracted esposure to malaria, to septic influences 
— filth— to depressing climatic conditions, or who from intemperance, 
improper food, etc., are in a condition of reduced vital resistance. In 
many of these coses, also, there has beeu more or less damage to the ex- 
cretory organs by the continued action of tlie causes mentioned, and the 
adynamic symptoms in a certain proportion of tlie e&ses are probably due 
to the defective elimination of poisonous products formed in excess during 
the febrile paroxysm. 

The following quolations from the recent work of Sir Joseph Fayrer 
show the enormous mortality in India from "fever," attributed in a gen- 
eral way to malaria,' and the marked influence upon the death-rate of that 
most potent factor, scarcity of food, to whicli the adynamic character of 
malariul fevers is fretpiently due in that impulous country: 

Let DH nov speak of the extent to uliloh fever prevails, and same of t\\e reuoiin 
whj it duKS i«D. Official repnrds afford proof tliat it causi'H au amount of sicknum uul 
mortality that Is liordly credible, and lu some yaiu» olniuat pliallungeH oomporiaon witli 
tlie bluk death wliiuh ravaged Europe in the fourteenth ceutury and deBtroyed a 
fourth pari of the whole population. The registered deatha from all csoBes in India 
in the year 1ST9 were 4,07-'),U42; oholera aoconnting for 270,6Sli ; Bmall-pox account- 
ing for ItM.TOB; bowel coraplaintg accounting for ^0,1T3 ; fevers accounting for (oat 
Ot a population of 1HT,105,»).S) )),564,0»6. 

jet us look at the etatlaticB of fever prevuleaoe oe illustrated by the sanitary report* 
returns of hospitals in Calcutta. 



1 
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The records of six of the principal Calcutta hospitals show that the 
number of cases diagnosed as " remittent fever " greatly exceeded the niun- 
her reconled under the heading " typhoid or enteric fever," being in 1880, 
926 of the former to 8 of the latter. Professor McConnell, who obtained the 
statistics for Fayrer, remarks : " A comparison of these tables ie very inter- 
esting, R8 showing the relative frequency of typhoid and remittent fever 
in various years, these being the two kirtde of ftmer often go di^'ult during 
lifts lo differeniiale." ' 

' In the present state of registration tt Is not possible to define the special character 
ind type o( ihfse fevers. They are certainly for the most part malarial In character 
[<^ aiL, p. 14), * ItalteUed by present writer. 
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The SaniUrj Cotnroiesioner'B Raporl for 1679 shows that Hie ijaneml pniiwo vlilch 
influenced tlio public liealih in fever IcK^&lities v.re undritineil i^rmind into ntiich 
caaal'Wuter hnd Iwuii led, aiiil rainfall itddiid ta the already wattirloggHd Boil. In 
ISSO foud became cheaper, and except in certain dinlrirt!) Iljcre was legs mill. Irt 18711, 
iluring tlie ureal urnrntg of food, thfferer death-rate. v>iiHM% per 1,000; in It^ it fell, 
with increase of food, to 28.11 per 1,000, nltich <ru «lill above the five yeara' averuH 
of 20.B1 per I.OIKI. . . . 

Th« total aaniial deaths from fever taken throngh the scarcil}' period irere : 

1877. 874,722 ] 1879 l.fllO.lCB 

1878 082,117 1 1880 Iffi7,22(» 

The fnndameiital cause of the great toss of life frota fcrer vns increased prediBpot^i- 
tiitn from scarcity of fooii. 

No doubt that portion of moHality represented by the above figures 
which properly cornea under the heading " malarial rentitteot fever " wnsi 
due in great part to caH«a of adynamic type. We raay say, then, Ihat ady. 
namic remilteot fever is an exceedingly fatal disease, but the progiiosis in 
any particular case must be governed by ita indi^^dual history nud by the 
nature of the predisposing cause or complication to whifli the adynamic 
tendency is due. 

MoRBO) Anatomy. — The [tnthological lesions in adynamic remittent fever, 
when this is truly malarial, do not differ from those found in other fatal 
forms of malarial fever ^pernicious or congestive intermittents or remit- 
tents. But in addition to these — pigmentation, enlarged spleen, etc. — there 
is frequently evidence of secondary intestinal or cerebral complications, 
and of pi-e-esiatiog visceral disease of a chronic nature. The readier is re- 
feiTed to the artide tin "Pernicious Intermittent Fever "for an account of 
the lesions peculiar to malarial diseases, and to the post-mortem notes relat- 
ing to the appended cases for those found in " adynamic remittent fever." 

Ss-MPTOMa— The symptoms of adynamic remittent fever have already 
been given in our discussion of questions relating to etiology and diagnosib. 
They are those vfhich characterize the " typhoid state," and are summarized 
by Professor Wood as follows : 

Connected with more (r fewer of the charaeteriatic symptoms (it biliona fever, 
before enumerated, are, at a comparatively early period of the disease, a dark and dry- 
iati toagiie, with sordea about the gume and teeth; dork aWIne evacuntione, beooming 
in the end iuvoluntary ; Batuletit disteutinn of the abdomen ; irri-giilarily of respira- 
tion ; a pu1«e either frequent or alow, slender or fnll, regular or Irregular, bat always 
feeble and readily compressible, and sometimes almost Qutteriug; a stronf tendency la 
paaeive hemorrhage, as shown by ooilng of blood irom ti e gnniB, diachai^ei of lUrk 
blood from the bowels, petccliiie and vi bices ujion the skin; a dusky, livid, or purpUab 
line of the unrfiice, often combined with the yellow o( Ifillous dliieoae ; jrrncnlar iii»' 
tribntion of heat over the body ; and the early occurrence of low delirium. Mtiipor, ot 
I'oma, or in their absence of great resllesanees, jnctitalion, anxiety, and menial de- 
preasion.' 

These i^mptoms correspond witli those friven by Maclean as coming 
under his observation in cases admitted during the autumn months into 
the Hesidency hospital, "fioni the malarial quarters of that tieusely popu- 
lated and most unsanitary city," Hyderabad in Uie Deccou. 

In Bome niso the same symptoms vere obBerve<l by Cohn in caaea 
denominated hy \ATn. finvre siihconlinue enliixde, to distinguish them from 
the subcoi'linue au/omno/c, which is said to difTer from the tirst-named fonn 
in that it occurs most frequently in cachectic individuals sutfering from 
intermittent fever of a prolonged type — tertian or quartan — and in running 
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1 course,' Tho summer form, nn the contraiy, is dGTeloped I 

seaaon of greatesrt Iieat in the ciiui-se of simple remittent fever, 






fdimng the seaaon of greatest Iieat i 

and ia remai-kable for tho iuteusitj of the febrile phenomena and the ra- 
pidity with which the patient falls into the typhoid isoiiditiou.' 

Morehead ittso has occasionally encountered coses of the " malignant 
fonn " of remittent fever in the general hospital at Bombay, and says ; 

When theno phennmena of depressed TJt&l actiou Hre present in their moat aggravalvd 
Jrea, petpohial ^pols uiay bIiow tlitmsflveB on Ihu surface of the body, or tliere may 
'inooiingof blood alwut t!i« gums and lips, or epistnxiB, or vomiliiigof blood or of da rk- 
eolored (jmmo LIS- looking Hiiid ; or m.tlipiiii or liiemntiiria may Iw prfseiil. 

These hemorrhagic casea were, however, extremely rare ; but cases of 
ordinary remittent tending to become continued ami then adynamic in 
ch&ract«r were not infrequently observed, both among the native and 
European population. Tho following instructive account of the clinical 
history of these cases is given ; 

It hu been slntHd that wmetiniea in ordinary remittent fever the ezaoerbaUona 
•M double— one iu tba dny, another in the uiglit. Huoh cases are generally aeverf, 
because the Iioiin of exacerbation are inoreaaed in number ; and It often happens t}u.t 
after tbe Srst or second day of the double exaaerbatioa, or it may be from the very 
commencement of the attaclc, the remissions are so slight as to be hardly observed : the 
ferer becomes almost continued in clinracler, Tlila may proceed from the ii^tensity of 
tlie malaria actiui; on an ordinary constitution, cr from' a less degree of malaria acting 
ou an asthenic constitution, or (and this is probably n very frefjuent cause) from Ilie 
early exacerbations not having been judioionsly managed^from neglei;t of llie with- 
drawal ol oaa;eE of irritation or excitement, or by means of cure too depreaeanl. 
Filially, the continued form may be favored by the accesa of local inllamination. 

When remittent fevers irliinli have thus paas«<l Into the almost con Inned form 
do not prove fatal in the early etages from sudden depression of the vital actjona of the 
UervooB system or of the heart, or from congestion, or [nDammatlon of some Important 
orgSQ. but continue beyond the eighth day, or earlier irlieil the asthenia has been great, 
then a new train of symptoms tiegins to appear. The pulse becomes more frequent 
and feeble, the tongne dry, brown, and unsteadily protruded. Tlie hands treranlooa. 
with tendency to subsuttus tendinum. There is more or less muttering delirium, and 
dgath takes place from exhaustion or coma. In other words, the remittent fever Iiua 
Hiumed an oilyuamic cliarooicr.'' 

Treatment. — As adynamic symptoms result, in some instances at least, 
from the intensity and duration of ihe febrile movement and the blood and 
tissue changes connected with it, our first object should be to inodernte 
the intensity of the pyi-exia and airest its course as promptly as possible by 
specific treatment Wlien a well-tlirected effort fails in awomplishing this 
it will commonly be owing to the fact that although remittent in type tlie 
fever is not malarial in its origin, or at least that the malarial element if pres- 
ent is not the controlling factor in the evolution of the morbid phenomena ; 
or it will be due to some complication, pre-existing and of a chronic char- 
" ter, or secondary and of an inflammatory nature — t?. a., cerebral, gaatro- 
teatinal, hetutic. In the former case we liavo nothing to do but to accept 
e mtaation, and if we do not change our diagnosis should at least adopt 
e treatment suitable for a continued — protracted and self-limited — fever. 
No doubt the specific and antipyretic treatment recommended Is also 
I preventive treatment so far as complications of an inflammatory' 
B are concerned ; but when inflammation has occurred, the propriety 
ft continuing tlie specific treatment is questionable. It is probably in these 




Sun clinical history of csae ou p. Sfl^. 
lid remarks, p. 203. >0p. cit., f ^ 
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cases mainly that quinine has been observed to <lo barm, and it will be 
neceaaary to administer it cnutioualy, if nt all. We must especially be 
careful tliat the liiwil hypertomia of the gastro-iiit*Btina! mueoiia membrane 
and of the viscera generally, wliich results from the paralyzing action of 
the malorinl poison, does not pass into inflammation as a result of inju- 
dicious treatment Tiie indication is endently to relieve the vaeo-motor 
parulj'sts and thus permit the engorged capillaries to empty tbetnselves, 
and not to apply the 8i>ur of local stiniulauts. A congested liver or hjper- 
semic gastro- intestinal mucous membrane can no more be whipped into 
functional activity without danger than can a congested brain. Every one un- 
derstauda that in the latter cose complete funclionid inactivity — rest — and 
nervous sedatives — especially ice— aie useful, and that cerebral stimolants 
are dangerous. But the same principle of -treatment is not so universally 
recognized as applicable to other organs in a similar condition. We have 
the high autlioiity of ]lIorehead for the statement that "too much general 
blood-letting, leeching, antimony, calomel, catharsis, and the neglect of 
quinine and nourishment " may give rise to the development of adynamic 
symptoms. In this country we believe that general blood-letting, leeching, 
and antimony may be strielien from the list as common causes of the de- 
velopment of atrehoid condition, and American physicians generally fully 
nppreciat« the value of quinine and nourishment. But is it not true that 
calomel and catharsis occupy too prominent a place in Uie treatment of re- 
mittent fever in some parts of the country ? In asking the question it is 
not our intention to deny in tolo the value of mei'curials and the necessity 
of resorting to the use of cathartics in the treatment of remittent fever ; 
but we do not hesitate to join Dr. Morehead in protesting against the dis- 
astrous course of attempting to citrc this disease by purging, or by bringing 
the patient "under the influence of mercury." Noii-irritnting cathartics 
will be required from time to time for the removal of imlating material 
from tlie pritniv vub. And it may be that calomel is especially useful in 
consequence of its aiHieeptic properties. Certainly it often bos a very 
happy effect in altering the character of the discharges when they are of an 
oflensive and septic character. It is extretuelv probable that one of the 
causes of the " typhoid state " is the alisorptiim of septic poisons formed in 
the bowels as a result of the putrefactive decomposition of ingested mate- 
rial and of the intestinal secretions. In a state of health the normal secre- 
tions prevent thew putrefactive fermentations, but when the mucous mem- 
brane and the glau<l3 are in an intensely hypentmic condition there is no 
secretion, or it is of a diflerent nature, and under the influence of a high 
temperature the changes referreil to occur very promptly. Under these 
circumstnuces we hare meteorism and the intensely offendve discharges 
which characterize this condition. It it be true, as we suspect, that what- 
ever benefit is derived from the administration of calomel is due to its an- 
tiseptic action upon the contents of the bowels, rather than to any power 
to alter favorably the secretions of the intestinal mucous membrane, tlien 
it is worth while to inquire whether some more harmless antiseptic may 
not be substituted for it. Recent experiments show tliat, instead of being 
a cholagogue, calomel diminishes the secretion of bile, and its use as an 
antiphlogistic remedy to control inflammation has now been generally 
abandoned. Yet it is conceded by experienced practitionei-s that it may 
often be administered with advantage in gastro intestinal disorders result- 
ing from the presence of fermenting moterial in the alimentary canal, anil 
it is very extensively prescribed as an " alterative " in remittent fever. 
Although no doubt frequently useful, and probably in the way we have 
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Bsted, it must be rememberetl tliat cnlomel is aometliing more than » 

f^ermicdde and antiseptic, and that ita [^onntitutioual effects ore especiaUy 
(langerooB in diseases having an mljiiamic tendency. 

Wlien a remittent fever d(»es not yield to specific medication, and 
adynamic symptoms are developed in spite of our ell'orts to keep the tem- 
perature within bounds by antipyretic treatment, we can only persist in 
these efforts, and in addition devote ourselves to supporting the strength of 
the patient by the systematic admitiistrution of nourishing food and of 
stimulants. In eliort, the treatment wiU not differ from that of typlioid 
fever, unless local complications call for some spiecial attention. 

liquid nourishment will be required, aa the stomach is not in a con- 
dition to digest solid food. The main reUance must be upon milk and 
animal broths, which should be given at regular intervals — about every two 
hours — alternately with a proper amount of good wine or whiskey. 

Dr. Mansou speaks very highly of turpentine, which was Professor 
Wood's favorite remedy for typhoid fever. This, he says, " may almost be 
regarded aa a specific " in adynamic remittent fever. 

It is mor» sulbible than qnliiine tii thia condition, on it ii better tolerated, and 
irliile it pMBcKOB fubriFoge propertit>s very RiiDitar to the nlkaloid, it also Hxvrts ■ lupp/ 
iaflnenoe over thu gastric aiiil JiiteBtinKl irrittttion so commonlr pri'seiit. It moy bo 
^iven in doses of Itii to twenty drops in emiiliilon, repeittd evary three or four htmn 
until Ihe symptoms yield. It should be per!>tst«(l in until tLe patient is fairly under its 
iiillaence, aniess the affects It Dccosionally proiliicuit, vii., Iirematoiia, stran^nry, or ila 
)>«caliBr intoxication, Bitperrene, when, ot course, it should be discontinned. ' 

Cases. — The ftillowing cases are from Fayrer's recent work. It will be 
noticed that the character of the fljresia is more decidedly remittent in the 
second case diagnosed " enteric fever " than in the fifst caUetl '■ remittent : " 




Chart So, 18 (Caee XVIL, Fftyrerj. 



Casb XVIL — rifmi/Unt- 
tofaer 31, 1H80. Has be«n sal 
Iwt eleTOi days, and during 



. Ilindo, a^ind twenty ye&ni. Admittad Oc 
ni tvrpr of apparently a remittent type for th* 
i tlie bowels have slao been very loose. Kodj 



• VirgiDiB Med. Montlily, Oct, 1881, p. SSO. 
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moderately well nonrished ; oonjuiicCivs injected ; tongne moisl kt the pdgM and 
DDSled Biid dry at tlie rentre. Urmplaliia ol pniu uu pressure ever tka right hrpo- 
ohoadriiu regiou. Ibu apli^uii ia sIihIiCIv enlnrijed. Hun a IroubleBoma coiigli, nnd cm 
tliBciiltaUoQ moist rules nlth wheeling und rnuiug, eto., are lienrd ill tlie iDterscnpulu- 
Ipare and at the bii«es oI botlk luaga poateriorl/. Pulse full ami ijTilok. [^kia hot but 
Inolst; temperature, 100'. 

October 2!d. — Patient restleBB aiid inclined to be delirioue Stools freqneut and 
highl; blliouB. Cough troublesome, aud the expeotoration is scintr, frothy, and 
teiiiiciouH. 

October 28d to STth. —Becoming quite delirious on the 2Sd, the patient remnioed so 
more or less continaonalj. The nough, l™i*:nB6s of the bowels, etc , persisted ill apite 
o! treulmenL Oceosional twitching of the iinibs and aubsultua were noticed, ihe 
tongue dry, and sordes over the gums nnd teeth. 

Ootoher 2**»li to NoTemlier 2d.— No iiiiproTemeiit ; very restless and delirious. Is 
fed with difficulty. Stools less frequent hut pa«Be>l uncongciouely. High tcmpemtiira 
persistent. The pntient gradually became weaker, and died 'exhausted and scmi- 
comntose, the pupiU diUtiug somu hours before death. 



DAY 


/l 


^ 






J, 


J 


^1 


;, 


/h 


, /» 


.. 


/fi 


«l 


/4 


/.f 


,> 


//K-> 
















































































































1 
: 
: 

: 

: 

; 


j 


= 


i 


: 


h 


j 


I 


1 


= 


1 


\\ 


1 


i 




z 


: 

E 
z 


i 




i 


Z. 


: 


s 


3 

E 

; 


I 

z 


nI= 
































































elm 


" 


S 


. 1 


»(( 


X 


el 


XVI 


1. 




'a 


rr 


„ 


. 

















JWntmimf.—kitint: IJ. Vlni ftntimonEalis, TTl i.; tr. cinch. co.,;j,; di-popt cinrb.. 
^j.; every three hours. Ice applied to head and a sinaplstn to the back of the chesL 
Afterward, as the temperature pereisied, EevernI hjpodermiu itt'eclions ot nviitral 
quinine were given, but siiemed to produce but temporary deferveenenre. 8 . Hist, 
liq. ammon. ai^et.. ;].; rini ipecae, Tl^ x; tr. aconiti, 7I|ij.i every three hour* for 
more than Iweuty-foiir hours wan also given. Lastly, carbonfttL- of ammonia and bark. 
Ptml-moTten fourteen hours a'ter deatii, — Rigor mortis strong. Body moderately 
well nonrished. The sinuses of the dura mater are loaded with dark Huid blood, and 
the vessels of Ihe pia maler throughout intensely engorged. There is a (r^od deal ot 
aeroun effusion into the meshes uf^ this membrane, but no nrtual inflammalnry exuda- 
tion (lymph). Each lateral ventricle contains almnt a. drachm of eaniini neons serntn. 
The brain eubstancs is everywhere hyperiemic. hut otherwise presonls imlhing abnor- 
mal, i/oirt mode rale Ij ootit ranted. Bipbt cavities flitod with dork Huid bloud. Ihe 
left auricle coulains a liltle fluiil htood. the left ventricle a rmnll atightly decoloriwd 
clot. VnlTn, etc., healthy. Both tunga are large, heavy, of an intense dark purplish 
color, and loaded with frothy sanguineous «erum. The bases semi-solid, soft, and 
cadettuttons (hypostatic pnenmonial. Lirirr: Large, smooth, sulistance very dark and 
ao(t. Bile-ducts prominent and full. Gall-bladder ahont half fnll. Bile thin, red- 
dish-yellow, measures about three drsehms ; weisbt of liver three pounds four oaneet. 
SpUen: Enlarged, capsule thick and opaques substance soft, pulpy, very dark: 
weighs fifteen ounces. Kiditeyt: Heavy and juicy from recent venoua congMtion; 
nothing else remarkable. Hncoua membrane ot stomaoh pale and aucmic, That of 
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. Ill the cmr.am luid uscendiii); 
n of lliu InrgH gilt hbulllir T1j« 
nic. Tim istoiiiacli conutlnt four 
-mid tbusmnll liil«aliiiH lialf aii 
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ifi wholr of the BiaaU iiilcBline Bliijbtly hypermmic, 

uoatectian, howover, of tlm gliindul»r alriicturBi 
solon tliijri! tie patches i>f ri^cunt vaHouloirit.v ; the rt 
ln«s«nl«rio glands urn a little strulluu aud hypene 
ou noes of greenish-yt^llow Huld— aliuost pure btU 

ounce of soft. browiilsU feculuiit mnttiir. The targe gut r^iiioiiiB two ouncea oi auiui- 
Mlid Tascea. 

Cask LXVil.— Snttrie Feeer (under llie care of Dr. Joiibert, General Hospital, 

C*loutta>.— W. M'C , aged twi'Dly-lour yaare, seaman, Btotch ; five WBHkfl ju India ; 

admitted July 37, 1&78 ; died August liith. Sufferud from fever, ouming on at uiplit, 
(or two days before udmiaeiaii. Orcat lieadaclie ; tougue cuated ; skin moiBt ; bo.irelB 
not gpno. Ku particular ayuiptoms at first twyoud pains in head and linihs; hot, dry 
■kin ; tllimt -. irrei^ular bonula till Augast Ist, when tlivre u'os frt^e perspiration tmd 
looH boireU. 2d, same febrile symptoms, with griping pain in bowels and pain an 
presiure over uoloii. 4th, louseness of bowels and abdominal piin ; other symptoms 
UnchaDged. 0th, great tenderness on pressnru all over the abduman ; bowela loose ; 
tongue furred and lissured ; some delirium ; sliln hot and dry ; tretnor of musclus. 
Sill, abdominal jialn and tympanites ; pupils dilated ; herpetic eruption on cheat ; no 
notions. lUtli, conditions unchanged ; pupils dilated ; tremulous tongue; constipated. 
llthi^rowslnuBS, delirium, and nncnnHiioiisnesil ; bowels open ; frequent mioturitlon ; 
ptat wekknesi : l«ui;ue furred, }'bIIow. 13th, ooiiditions the same ; motion in the bed- 
elotfaes. 13tli, comatose ; hiccooKli ; vomiting and great emaciation ; pupils dilated ; 
i^d sliallow breathing; death at 4 p.u Treatraeni: salicylic acid febrifuge, quinine 
bjpodermieaily, wet-tbeet packing, and stimulants. 

l&elTaft fri't Prn'-iitorh-m Nolfs. — Very extensive aloeralion of Peyer's palohea aud 
MiUry glands in the lower two feet o( the ileum ; no perforation. Spleen enlarged, 
weight one pound. Other organs heatlliy. 

The following caues are reporteiT by Out^'guen {op. cit.) : 

Tj/phoid UemiUent Fertr (C\ia,n lia. 20]. — A , private Seoond Regiment Marine 

Xnfantry, aged twenty years. Taken sick Angnst 3lllh, ut 4 P,)l., with moderate fever. 
The typhoid coudltiun was uot developed until September 3d. 




Chart No. 20 (Oufgnen). 

1, 2, 3 (the Sgui 
%laUxli, diulness 

A. ADtiipasmodics, 

4. S, 6, 7. Potion nf^ bromide of potosslam rnntlnned somnolence, less during thi 
NnMou. Icteric tint of the conjunativse and Intvgnmeiit ; bilious vomiting (once; ; 
tbdoBum rerj painful on presBure, inflated. Sudtinliia> 
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8. The symptoms Improve and conv*lesceiii:H la Mtaliliihed, DeferreBceni^e on tli>> 
tbirteunlli day. 

Typhoid HeniiUeiU Perer (Cliart No. 21),— C——. privHta Second Itegim<iit 
H&rine Infuutrj, iged tweiiljr-threu yeaxt. Hw been sick Iwo day*. CaphaUlsiii. 

dJixiiieHS, ringing In the ears ; countenanCH stupid, 

1, Purgative enema (the figures refer tu tlie cliart), 

'2, Somnoloncu ; twenty lee(?1ieit applleil to niaftoid piuoessus, 

'i. Same c^onditiun but less forer. Huljiliate uf quinina, 2 grm, (nlioDt 30 gr.) 
in tlireo doses. Purgative enema. VoinHiug. 

4. jVmHlloratian iu tho symptoms, i^ulpliute of quinine, 1 grm. (15 gr.^ 




5. Fever 



deliri 



Chart No. SI (Oueguenj. 

le niglil, no <i1PFp, great agilation. Potion containing 

n 41) ^nu. at npirita of morjihia, 

ns upon the thomx, 

it adynamic. Potion containing 50 grm. of rum. 

not accompanied hy any alarming ajjnptoniB, and was 



e reported Ly Colin (op, cit ) : 



8 grm. of bromide of potawium 

6. Samp condition ; durk nl 

T. Notable improvement, 
Alimentation. 

8. Thl9 last esacerbatlon wi 
followed by convalescenoa, 

Bemark*. — This case was c 
nomena ; adynamia appeared e 

The follovdng c 

'FUm Btibrojifinvei TypJunitf — DfUh in tht Algii CnaitiUo/i — Onni/mtntit Cinufitimi 
of F^ryer't PutfhfA.—'L—, rn/Htinir Fifty-ninth Infantry. In Italy ■ year and n 
half; ai(ed twenty -eight years: has been in hospital four times witli Intermittt^nt fever : 
atiitioned In the qnarter 'Faiiti' liaOa, Admilti-d to hospital— 8alnte-Theriap — A ugnsl 
31, 18<iB, Tlie previous evening he was luddenly wiied with pain in the head and 
loins ; fsoe red, cheeks purple ; pulse lU), full and hard. The patient atill cries out 
with the headache ; the tongue Is yellow ; continual nausea ; oonstipation. Abdumiual 
palpation shows tliat tho spleen in nonaiderably enUreed. /V«n>>fti»i; Potloa oon- 
talniug 2 grm, of ipecac ; at three o'clock, wtien vomiting had ceaacd, the patient look 
iu oar presence 15 dcgr about 'iS gr.) of sulphate of quinine, 

September let. — Marked diminution of the fever, headache, and 
Hon; fifteen dcgr. of sulphate of i|itinfnH ; purgative enema 

September Sd. — Epietaxix during the nli-ht. and great agitation ; face Stupid 
tremulous ; tongue dry ; pulsu ■' undulating," almost dicrotic. Prfienplioil : Sulphaii 

September 3d, — Nocturnal delirium alternating with agitated dreams, during 
the patient eonalanlly attempted to get out of bed ; eplstnxls ; alight 



I ; lips 
Iphale I 
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not mnved slnca evening of September Ist. Preteription : Potion contaiuiag t dcgr, 
of tuiuk : {iiiryiitiTe uiiuma. 

Septoiulwr 4t)i.— Subdalirium kt time of viii[t. TIip typhoid symptoms ooatiuiied 
■luriiiij tUo toUowiug days, witliciut buiiig wgravuted, >ud wu bulluved the patient to 
Ik) Improving, ivli«u oil the Utli, nt our nvening visit, we (ound a coiixiderable rudoolion 
ill tlie tpmperature aod a feeble piilae >nd voice ; and Dotwi til etan ding the most 
energetio employmeut of stimulaiit«, tlie olgidit/ aagmented nod the patient died at 
lU v.u. 

Aatojmy, September IClb. — Head: We found nolhing but congettioa of Ibe aub- 
arachlloidpaii vascular ii«t>work, without effusion or alturalion of tlie brain substance. 
Ilearl: YeliowiBh, verv Boft, dist«uded by soft dark-colored clots; luugs hifallliy. 
Splun : Very Urge, weialiiug 1,040 grm ; softened throughoul, but more especially at 
the centre, n-bere tlie palp pregenta in plocM ■ oolor almost block, oiring to the gruat 
qnantlty of pigment granules. Lirer: Also hyptirtropliiBd (about a, 1)00 grm,), of a 
uniform mahogany color. IlUe*tiuf: All of Feyer's patches are enormously tumeBed, 
and project, at mrtain points, S or 6 mm. above the level of the mucous 'membrane. 
Near the iluo-Diecal valve there are uiimerouH uluemted Jilifqaa, having abrupt inargius 
and pulpy, grayish surfaces. The mesenteric glands are hypurtrophied. 

t'timt Siiieottiinite 7'ypluiiile~7'i-iiinie hympUmtt — No Jntealinril Letion.—U , 

privtte Nineteenth Infantry, a.aed twenty-two years ; In Italy eleven months ; Btationt^d 
lu (ht) quarter of ;SaIara (the most dangerous, perhaps. In Kome'. Admitted to hoa- 
pllal—8aint'Andrr:— August 3, lim. Attacked with symptoms of remittent fever of 
moderate inteiuuty ; headache, Bushed face, hot akin, coated tongue, inteum thirst, 
Rcitatlou, aud vomiting. Prrieription : Two grm. of powdered Ipecac ; 1 grm. of sul- 
^Ua of <iniiiine, to be taken at three o'clurk 

Augnst 4th. — The same symptoms persist ; considerable nocturnal agitation ; epU- 
taslsat timeoE visit. PiVMiriptwa : Seidlitz wsUt : 6 dcgr. of sulphate of quinine. 

August uth. — Epistaxia repeated : pulse dicrotic; tongue dry; diarrh<ea ; alight 

meteotiem. During the following day u the fever and diarrhoea oontlnned. andnieteor- 

i«m incrensed ; di^lirium became conetant. On the 9th ire discovered sibilant r..les, 

Sneminated. on kratli sideB of the cbeut. 

p. . August 12th. — E uption of sudaroina, almost eoulluent ; subsultus tendlnum ; ir- 

P'lntBl*' pulse ; involuntary diBclmrges from Irawels. 

Awtnat 14th.— The patient seemed a little bettor at the morning visit, and vis able 
loMpIjr to qnustinns ; but during the following night he was seised with oonvulslvH 
movementA, and the following day (August 16th). at our morning visit, we found him 
With his head thrown back, lips and face purple, thorax protruding nnd immobile, and 
alrvKdy nearly asphyxiated by tetanlo contraction of the muscles of the thorax. Xot- 
withstandiug the immediate resort to chloroform by inhalation and of revulsants to 
the eztremitiea.and thorax, be died at III A.M. 

Aviap*g, Angiist IGlh — Congestion of the snbnrachnoideali veraels without trace of 
Hnmi or bloody inflltralion of the pia mater or adherence ot thla membrane to the 
Hrebml aubstanoe. Litngt: Much distended, protruding from the opening made in 
the dhest-walU; no organic alteration ; frothy mucus in all tho brouphial ramiSca- 
tiops. Ibart : 8:ightly yellowisli iu color aud presenting a purple ecchymoals under the 
pttriovdium —three oentimftrea long and ten to twelve millimetres broad — along the 
anterior furrow; right cavities distended. Congestion of the mesenlerio veins, but 
Miiy in their prinol[ial branches ; the miiali intaliaf is of a pole color, which contrasts 
Mrongty with the purplish-red color of the stomach. TTtrre it im ntttrnUoa in nior, 
tainme., or amtttUnne of Peyer't ^nilt, and not the slightest swelling of the mesenteric 
(rlandla Tlie tpieeii Is three times the normal size, extremely soft, and presents black- 
ish patches where its tissue is most diffluent. Upon microscopic examination theea 
prove to contain an immense quantity of pigment granules of all forms. IAt«r: 
HUghtly marbled, normal in volume and stmcture. 

PUfrt SaltKmtinue Anlomiuilf-Prtechm—niroliiNtu-RecovnTt.—'B , private 

fifty-ninth Infantry ; in Italy two years ; previously admitted to hospital three times 
for intermittent fever. Is yellow, emaciated, and had a'dema of lower extremities. 
JJTas ordered lo be relumed to France (August SS, IPfflt), but upon arriving at Civita 
ITMohla, where he was to emiisrk, was sflied with a violent chitl attended with fsint- 
and vomiting. His condition appeared to me so grave that he was at once tranx- 
sd to tho military lioapilal of which I was surgeon- 1 n-ohiet. 

Tbe following day (August 2(tth| he was found to have a pulse of 120, hot sklo, 

■h«d cheeks ; no puluionarv oompliCBtlon. Was delirious during Ihe night and 
urine involuntarily. Prrteription : One grm. of sulphale of quinine; coffee, 
rt 

Angtwt STth. — Tongue black, Sssund ; eplstaxia, meleorlsm trIthoutdlarrhiBa; sub- 
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biiltuB Uniliiaim ; |uil&e 110. This comlitiou continued wilhmit notable modiflcKlian 
unlil SepWmber ^d. when, at tlw tim« ot oiir uvBiiiiig visit. tUti pMltiit had « violmit 
uhill, of -which he sueued conMiouii iiatnitliHlAnilin; liia profound stutKir, Prrtrni - 
iion: Opiate eucma, wilhSgrm. of sulphate of ciuliiina; pgtiou ooulaimji|{ musk 
(5 ctgrm,). 

g^'ptember Bd. — Coma elace lefllerday oveniug ; lennibility preserved; trismuiL 
Pmeriplioii : Fifteen dcgr. of sulpliate ot qnlniuii by ciui-ina 

SepietnlHT 4tli. — Sotablu ImpruvL'mBiit ; inte11i|i;t!iicD liu returned-, timgtie still drj 
and blaokiah : pulse has ftdlun to W). The couti-olliu); s,TinptO]n is proroiiud ftdjuunla 
vritli general inufcular Irembliug. (Soup, wiue, ao3ee, decootian ot quiuquluk.) 

Eeplember 6t1i.— -Durini; the nSght the paliunt Has again token with a chill and 
fomitiug; etupvr retuiued, witli iuvoluutarj' micturition: tongue lissurud and tiUigi- 
nnus; considerable ttimefautian in tlie hj'pocliaiidria and duvelopmeiit oF splenic dnl- 
nvn. Skin hot, pulse 110. PrtKription: One gnn. oi sulphate of qiiiulue; potion 
containing vlher, ice. 

From thin time until nbout September 25tli the adrnamio s;m|)t«ms cfmtinned lu 
inoreasu ; a discrete, purple, petechial eruption appeared npnn tbe Hanks und thighs. 
and an erysipelatous blush over the snorum. C'oalinuous mild delirium; the pulw! 
and temperature preseuted irregular oseilUtiuns ; general bronchi Us with congestion at 
the base of right lung. 

September 25th. — Tlie right parotid, wlilcU the prerious evenint; Ki'enied a little 
tumefied, beoame enormously enlarged, and the cellular tissiui of the neck cedemalont. 

September 27tli.^The parotid abHoesa was iuciied. After September iiUth the pa- 
tient, wlio had reacbeil an extreme degree of debility, seemed to underfcu a complete 
trsDiJormation ; the appeOle and natural sleep reappeared ; the parotid wound and 
i-xoorlatlon of the saoruin healed Tapidiy ; but it was not until October 25th, two 
niouths after his admit«ian to hospital, that the patient waM able to ait up. He was then 
very yellow, dropatonl, and subject to nervous trembling, la this coudlliou ire sent 
him to France Kovember ISth. 

Beinarkfi by M. Colin : 

We see hov many Rrave a:<cldentH have menaced tliia palteni, from pernlclona phe- 
nomena, coma in particular, to the most serious complloatlous of malignant feve«— 
Batecbiie, gangrene, suppuration of the parotid. It is to fevon of this kind that H. 
!aipel has given the name fiecre putrvU tairbutiqut, an appellation which indioatea 
perfectly the hemorrliagie and gangrenous tendency of the aQectlon. All oF those at- 
tacked in tills way were old cased, often in hi«pital tor a long time ; in all the aileo* 
tion arrived late inlhe seoaou, when cachexia was at ita maximum ; in nearly all, to 
coma, algidity, epistaxis, was joined gangrene of the cheek, oF the gums, of the tongue, 
iiF the genital organs, ot blistered surfaces In our opinion all of tJieae caaea were 
graie forms ot the subcontinued autumnal fever. 



PEitsicioDs Remittent Feveb. 

DEFisrrroN. — Tltose caseR of i-einittent fever are d eDoiu in ated pern tcibm 
in wliicL eymptoma threatening life are lievelopetl as a. retiult of defective 
innervation, due to the paralyzing action of the mnlariul poison. Tlie per- 
nicious character is manifested by great feebleness of the heart's oetion 
and the development of Uie aigid «>nditioii, or by dangerous nsueral con- 
gestion, and especially of the brain — comatose form. 

Synonyms. ^Pernicious fever; grave remittent fever; congestive fever. 

"We do not include tinder this heading those forms of malarial disease 
which owe their fatal character to blood changes directly or indirectly due 
to malaria — destruction of red corptiscles or formation of secondary pro- 
ducts of a ixiisonouB nature ; or to complications — jaundice, dysentenf, in- 
ttammatiou of various organs etc; or to cachexia due to chronic mMarial 

f)oisoning, scorbutus, inanition, etc.; or to passive hemorrhages, which are 
iable to occur in acorbutic subjects and in the victims of chronic malarial 
^tBooing. 
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These various predispOBitious and oompik'atioua often give a maligunnt 
icter to individual wises or to groups ol eases subjected to the same 
ioSuencee, and Uie term "pernicious" la not infrequently applied to 
coses of this kind. But moat recent authorities agree in restricting the 
itse of this terra to such casea as come within the limits of our definition. 
Colin, however, includes under the heading " Fieon- jiernineiisea fotUaireii " 
the forma of malarial disease described by hiin haJIkviv siilicontinue ediuale 
and Jii-ore gubcoiilmite aiUoinnalf^, which we have included in our account 
of "Adynamic Remittent Fever." 

EnoLoot. — The j>eruicioua phenomena developed in the coui-ae of a 
remittent fever do not differ from those already described under tlie head- 
ing " Pernicious Intermittent Fever." and, as already stated, the dividing 
line between these two forms of malariiil disease ia not well defined, and 
indeed ia quite artificiiil. But remittent fever ia i-ecognized as a graver 
form of malarial poisoning, and as commonly due to recent exposure to 
malaria. It is. accordingly, in this form of the disease that we should 
espect most fi-equently to eucounter i>ermcioua syiuptoms. And such is 
in truth the case. Peruieioua remittent fever is especially common in in- 
tensely malarial regions, and is attended with gi-eater danger to life than 
pernicious intermittent 

Inasmuch as the pernicious symptoms are due to the paralyzmg action 
of the poison upon the nervous system, it is evident that the result depends 
upon two factors : the potency of the paralyzing agent and the resisting 
power of the nervous elements involved. The second factor is largely in- 
tjuenced by tlie previous history of the individual. One person, for ex- 
ample, may have an enfeebled brain as a result of previous disease, habits 
of intemperance, etc. ; in another the s^Tnpathetio nervous eyatem may be 
especially susceptible from recent or retuote depressing causes, or from an 
inherited pre disposition. 

When pernicious symptoms are developed In the com-se of un intermit- 
tent fever due to exposui-e at a remote date, we may infer that they are 
A result of diminished resisting power, and this is oftet) no doubt in 
consequence of rei>eated attacks of ague. ^Vhen, on the other hand, per- 
nicious phenomena attend a first attack in a previously healthy person, it 
is commonly owing to recent exposure to malaria in an intense form. 

This is a comparatively rare event outside of the tropica. Even in the 
vicinity of Borne it is said by Colin to be an infrequent occurrence, at 
least in the localities occupied by the French troops. But during the 
moat dangerous season, exposure at night in crossing tlie Pontine nm^efl 
occoeionally causes on attack in which pernicious symptoms are developed 
at once— d'emhlee — in au individual previously healthy. Previous attacks 
of intermittent or remittent fever are considered by the author mentioned 
the most potent of the predisposing causes to pernicious complications. 
This is doubtless true so far as the algid form of [>ernieious fever is con- 
cerned, but it is not equally tiue of the comatose variety, which frequently 
attacks by preference indiriduals of sanguine temperament who have not 
previously suffered from malarial disease. Those cases of this form in 
which the patient is iirat seen in a comatose condition which hue been de- 
veloped suddenly, are frequently due to tlie influence of a second factor. 

Host frequently the second factor is an elevated external temperoture, 
and this especially is the case of unacclimated strangers in tropical regions. 
Evidently if the attack is due to exposure to heat alone, the case is not one 
of pernicious remittent, but of "thermic fever," and doubtless many cases 
oi this kind have been improperly ascribed to the action of malaria. 
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Tbe oomljinecl effects of malaria aiid alcohol may also give rise to cere- 
bral coBgestiou and coma, and not itifrequeutly the peruieious cbarauter 
of au attack in those casex is 'nliich the patient is found in a comatose 
condition, is due to the combined influence of these two panUj'ziug a;;ents. 

DiAONoais, — When pernicioua eymptoms we developed in the course of 
a simple remittent fever the diagnosis will preseut no difficulty. But when 
the immediate cause of the attttck is alcohohsm or insolation, it viU ofteu 
be difficult to decide at first what ahare malaria has in producing the 
cerebral congestion and coma. Furtunatelj' tbe immediate treatment is 
the same in either case, and if coma is not promptly relieved by the cold 
douche or an ice-cup applied to the head and revulsive remedies, we need 
not hesitate to give quinine by enema or by hypodermic injection, for this 
is good treatment in insolation as well as in maJariol coma. If malaria is, 
in truth, the controlling factor in the case, this will be shown later by the 
remittent character of the fever and by the tendency to a return of the 
pernicious symptoms at intervals of twenty-four or forty-eight houi-s. 
During the epidemic prevalence of cholera, or in regions where it is 
endemic, the aigid condition developed in this disease might easily be 
mistaken for that resulting from the intense action of the malarial poison. 
Lideed, it baa been claimed by English physicians in India that Iwth forms 
of disease are produced by the same jwison — malaria. It is hardly neces- 
sary to say that this view is entirely untenable, inasmuch as malaria in 
a sufBciently intense form to produce algid phenomena does not m the 
United States give rise to choleraic symptoms. Still there is, ns remarkeil 
by Morehead, considerable analogy between the symptoms of this form of 
fever and those of cholera. 

Tlie Dollapse of clioltra resembli-s ill nianj' features Ihu Btnge of congCBtian, and 
vLen aeeoiidiuy feci>r m-rurs it ia iiut unlike tlie ruiwjtiuu wlikh sotuvtimes allend* 
tlie congiislive form oF riiiuitient femr. The Hei^niidiir}- ftver of cliolem is, hovsvec. 
apt to run a longer coursu, aad to be complicated with aubscute iuilammaliou of im- 
portant organ*. ' 

Sir Joseph Fayrer says that an attack beginning with fever may end 
with cholera, or vice verna. This ia not surpi'ising, for there is no reason 
for supposing that a person suffering from malaidaj fever should be exempt 
from cholera any more than from tj'phoid fever or from yellow fever. 
Nor, on the other hand, ia it remarkable that one convalescent from 
cholera shouKl be seized with intermittent or remittent fever in a ma- 
larious region. Dr. Sullivan insists that between "jiemicious choleraic 
fever and Asiatic cholera it is almost impossilile to diagnose." The snne 
is true as regards Asiatic cholera and cholera nostras, and \fe suspect that 
" pernicious choleraic fever " is often nothing more nor leaa tlian the latter 
disease occurring in a malarial subject. It ia only in India, where both 
obolera and maWinl fevers are endemic, that the suspicion baa arisen that 
these diseases are due to tbe same toxic agent. 

An eai'lj diagnosis between algid pernicious fever and cholera — epi- 
demic or sporadic — will depend u])ou the malarial history of the indi- 
vidual and the bilious vomiting, if vomiting occurs, in the one case, and 
u{>on the characteristic discharges and crampa in the other. Tbe remit- 
tent character of the fever and tendency of the algid phenomena (o 
return will aerve to establish the iliagnosis lator. 

Proo.nobis. — The mortality from pernicious remittent fever is largely 
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f Influenced by the treatment, but under the most skilful treatment a fatal 
tenuiuiition is not an infrequent result, Mailiot, who prescribed quinine 
freely and fearlessly, but who had not the oilvauti^e of the hypodermic 
method of administering it, uays : " The prognosis in pernicious fever is 
always very grave. The principal varieties — the delirious, the comatose, 
the algid— give nearly the same mortality," The mortality from the dif- 
ferent forms as tliey occurred at Bona (in Algeria), which iu Maillot's time 
was nn intensely malarious locality, but has siuc« been to a considerable 
extent reclaimed, was as follows : 

Niuetf-niue ctaea of tlie remittent and paeudo-ooutmued type furnished utnetcen 

deaths — one in fivu. nearly ; lliirty -eight ot tlii^sv were of thti comatotie fonn mid guve 

lit dealhB— one in six, nearly ; ttventy-nix were of the delirious form nnu ^ave four 

deaths — one in six, nearly ', thlily-live were oF the algid form atid gave uiuu dvathH — 

m DM! lu four.' 

¥ Dr. Charles Parry, refeiring to " congestive fever " oa it occurred forty 

' years ago iu Central Indiana, siiys : 

Withont trHatiiieut, or with the nsual treatment of hitioiu fever, which Is little 
better than none in tliis diiieaiie, probably Ihree-fnurtha ot the coBes tumiiuatu fatally. 
Bat with B special treatraent not more than one in eight." 

I Coliu says that tlie mortality ns given by various authors varies from 
I 4fty per cent, to one iu live, which was about the proportion of deaths 
I "which oecnrred in his own pi-actite in Home — six deaths in twenty-seven 
cases. According to this author, the mortality is greater in the algid form 
and ita varieties — cai-dialgic, syncopal, diaphoretic — than in the comatose ; ' 
the former occurring mostly in cachectic individuida who have suffered re- 
peated attacks of intermittent, and the latter in newly arrived sthenic 
I Msea. Dr. Parry says that tlie plethoric, young, and robust are most apt 
I to die. This was no doubt due to the fact that they are most subject to 
comatose attacks, and furnished a large proportion of the cases which came 
under his observation, for the algid form of the disease must have been 
estremety rare as far north as Central Indiana, even at the early day at which 
Dr. Parry wrote, when the Wrgin soil was being brought under cultivation. 
The comatose form of pernicious fever occurs most fi-equently during 
the hottest season of the year, and the algid form in the autumn. Ac- 
cording to Jncquot — and Colin agrees with this author — pernicious attacks 
occurring later than the month of October, either in Italy or in Algeria, are 
eitreroely rare and extremely fatal Out of 886 cases of " pernicious fever " 
tKited by Bailly in the civil hospital of San Spirito, Rome, 341 terminated 
Ettally— about two in five. These figures, however, relating as they do to 
hospital cnses, show u mortality far beyond that which should occur under 
proper treatment, for many cases are brought to a hospital in a hopeleas 
condition. Colin snys that when the pernicious attack was developed be- 
fore the patient was brought to the hospital in hia charge — in Rome— a fatal 
termination was the nde, and that thrre-fourths of the patients died. But 
vhen the pernicious ajTuptoms appeared in cases already in the hospital, 
Kiprompt treatment reduced the mortality to one in six. The comatose 



' Quoted from Unrtlelt, op. cit, p. 370. ' Am J. M, 8c., July, 1843. 

* Halllot aW has verlHed the infericir Rravitj of the comatose vftriety (faurtei-n 
doUha In leventy-seveni and Ihe deliriant (fourteen in iixty-one) aa comparei] witli 
the fttgid. In whlcli the morialfty was twelve in forty-eiffht. In aenegal the gravi'st 
form of pernicious fever was the aV-ld, in which the mortaliti- woa as high as six oat of 
•even owes (Archives de Med-, Feb., IBOT, quoted from Colin, foot-uole on p. 331). 
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cases ore espcci illy fatal when iieglecttd, and jet thie form ^nelda most 
proinpUy and easily to proper treatment. 

The prognosia ia extremely grave in those cases in which s similar 
attack has occurred but a sliort time before. Mayer says that secoud attacks 
are likely to occur within eiglit or ten days after the first, and that in his 
experience most of the fatal cases occurred in individuals attacked hy per- 
nicious fever a second or third time. CoUn remarks that those who have 
once suffered a pernicious attack ai'e extremely subject to subsequent 
attacks if not removed from malarial inl!uencea. At Civiia Vccchto, in 
18C6, this author saw an ofBcer attAcked three times iu succession with the 
comatose vai-iety of pernicious fever at intervals of fifteen or twenty days, 
and he was with difficulty rescued from death. 

Colin recognizes a choleraic variety of pernicious fever, w hich according 
to his experience is the least fatal of all the forms, no death having oc- 
curred in five cases coming under his personal observation. We venture 
to suggest the possibility that these were in truth cases of cholera nostras 
oceuiTing in malarial subjeeta. As a result of his personal observations 
this autlior has constructed the following scale of gravity : " Commencing 
with the most benign, I would classify tliem in the following order : chol- 
eraic, icteric,' comatose, deliriout, cordialgic, algid, sj-ncopal." 

MoBSiD AsATOMV. — Pernicious rcmitleid fever presents no speria! ana- 
tomical lesions differing from those already described in our article upon 
pernicious intermittent, aud the reader is referred to this and to the post- 
mortem notes accompanying the appended casea for an account of the mor- 
bid anatomy. 

Clwh-al HiBTonv. — The pernicious forms of remittent fever correspond 
with those described in the article on pernicious intermittent fever, and 
there is little to add to the account tlifre given, as the clinical features to 
which the term pernicious is applied are of the same nature whether the 
pyrexia have an intermittent or a remittent cliaracter. 

The coniali}^ form of the disease is that which is most frequently en- 
countered in the United States, where it is very commonly known under 
the name of " congestive fever." This is also the most common form in 
malarial regions in other parts of the world, exeejit perhaps in certjun 
parts of India — banks of the Ganges — and in Cocliin China, where the algid 
and choleraic forms are said to be more fre<|uent (CoUu). It seems prob- 
able, however, that this alleged exception to the general rule is, in truth, 
due to the prevalence of choleraic diseases in tliese regions. When an 
attack of "congestive fever" is immediately due to insolation, excessive 
fatigue, or alcoholism, acting in conjunction with malaria, coma may he 
suddenly developed without any premonitory ej-mptoms — "apoplectic fonn." 
Fajrer gives the following as an example of Uie sudden development of 
maforial coma iu a considerable number of individuals undergoing the some 
exposure: 

Tlje severe wtion ot msUria was nbserveii b,v Mr. Ecclw on the mu-eh of tome 
trflops from Lur^sa tu Niccallk for two dnystiid two nights, ov»r a plain liruimed iu l>y 
lUuuntainE, willi two rivers running throaght it, nearly dry in summer, ovitrBowiiig in 
eprlng and wiutvr, with rich manli in the otiiilre, aud tribiitar; slreams. The men 
(Iraiik at niiidilr pools. On only the flnit iiight were they exposed to the dewa, yvt 
liefiiro their di>»tinaUon was reached three men had perniciuns remittent; and ou reath- 
ingNiciralla fifty meu went Into hospital with malarial poiBoning, comin); on to Bodduuly 

' ThiH form, wliin'i corroHponda with the fifrre Miriiir mrhiMiriipit of Other authon, 
doee not pruptrly com*^ under the liuodiiig " peruiciuuB remittent fevnr," accord iug l4 
the definition given in tb« present volume. 
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tihit Mr. Eccles thought that the/ were cases of inxnlntion. Six of them died in thu 
K'lcBt ttxacerbutiaii. ThcHU liu treated aa tur duiiBlrulce. 'Ihese csaex ouoiirrud dnrluy 
Vthe night and day after re&ahiug Mooalla. The Bvmplnma were : counteQUicd livid; 
£lte>dMhe with vertigo in some, while olhere vere comatow ; great best aiid.dr/ntiaa of 
■ ttin; tampersturu 1()3' to lUtl° ; full, hxrd pulsv, k melimea rising to ISO; dry and 
ftrSracksd tongue ; voiuillng ; drapiKFR and tumultuous sctiou of lieart fraqitent. Tlie 
rtktal caaee sank very rapidly in stupor, Bud tuo hod convutaions. Noticing in one a 
m jtlight remission Mr. Ecclen gnye twenty grains of quinine, &iid ho found tUia moat 
I effaotual. All llie other oisca were unsatiataotory. ' 

These sudJen seizureB are doubtless often due to the paralyzing action 
of the cauaea mentioned, quite indepcndeutly of the immediate co operation 
of malaria, in individuals whose nervous centres are pigmented and en- 
feebled from previous maloiiid attacks. In this case it may be a question 
whether our diugiioBis should be insolation, alcoholism, or malarial coma. 

Bat pernicious symptoms of the same kind — cerebral conpestion, de- 
liriuni, and cimia — due to the paralyzing influence of the malarial ]»oi8oii 
alone, may also occur during the course of a remittent fever. In this case 
the symptoms are developed during the height of the febrile exacerbation ; 
algid phenomena, on the other hand, occur at the outaet of an attack, dur- 
ing the cold stage or during a remission. 

Cases of "congestive fever" are commonly preceded iiy the usual 
premonitory sjinptoma — lassitude, pain in head and loins, lo*i of ap- 
'^etite, irregular pulse, chilly seuaations. etc.— followed by a brief cold 
Btane, which is sui»:eeded by uit«Dse febrHe reaction, attended with 
cephalalgia, flushed face, injected conjuDctivEe, hurried respiration, 
iiiliouB vomiting, etc. The seventy of the attack is shown by the ex- 
Wsaive pyretic action — temperature often above lOft" — and sotnetiiues 
by delirium or coma occurring during the first exacerbation. Usually, 
liowever, one or more remissrious ocuur before the pernicious character of 
the attack is manifested. At the moment when reaction is at its maximum 
the cephalalgia gives place to somnolence passing into stupor, the limbs 
become relaxed, sensibility is lost, respiration becomes labored and noisy, 
ud the patient lies in an unconscious condition. According to Colin, 
sensation is rarely completely extinguished, and the pitient may indicate 
by the expression of hiM face thit he is conscious of pain, although it is 
difficult to arouse hiiu suffii^ienUy to obtain a response to a question. 
Sometimes there is simply dulness of intellect and a disposition to sleep 
daring one or more exacerbations, followed by complete coma in a subse- 
quent one. In some instances coma is preceded by delirium of a violent 
nature, and these cases have received a special designation — "fi^are jur- 
mcieum delij-iaitte " (Colin) ; but as in fatal cases presenting this symptom 
the delirium passes into coma, it seems quite unnecessary to describe this 
as a special form of pernicious fever. When the patient, after being som- 
nolent or delirioas, passes into a condition of complete coma, bis condition 
is one of extreme peril, and unless rescued by prompt treatment the cnse 
18 veiy likely to terminate fatally. A more moderate degree of cerebral 
eongestion, giving rise only to dulnesa of intellect or to piiitiol coma, may 
disappear during the remission, and the inexperienced phynciao might 
imagine that his patient was out of danger. But unless the patient is in 
the meantime brought fully under the influence of quinine, pernicious 
qtnptoms of a more decided and commonly fatal character are almost sure 
^^vto reappear during the next febrile exacerbation. Occaaionally cotiia is 
^^^teeceded by conralaive seiznrcs of a tetanic nature. This la a com- 
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pai-atively rare occurrence, but ia recognized by some authors as a distinct 
clinical variety of pernicious lever — Jieiyfe, pernicieuse coituulsict: (Colin), 

Dr. Bollng, of Hantgnmerj, AU., hia nnlici^d cn^ei: of r(>millent fever in which the 
inarbld innervation took the cliaracler uf Ivlmitc x[iaHiaa. Atlir n f«w fulii-ile exaoer- 
hHtiuiiB, tlie sppruacli of the paruxjmi whb mu-ked hj the occiu-rHUcu oC Bpunodle 
jihunomenu eiactlj> rusemhliiiH thuae of an Mtn^k of telaniiB. wliit.1i ut^tward coD' 
tlnuud, Increasing and diminishing in gunernl witli the exuoerbationa and reinlBSioiu of 
tlie fever nntil the dow. In gome lnatanc«« tliere irns complete Etupoi or oomA 
tliroiighout tliH remundar of the disense ; in others, only during thH parnxyamt, knd 
ill mo«t Boroe degree ot iiiletllgence remained. In no case did t)ie diteiuji' extend be- 
yond the flftti day after Die super ventinn iif spaaro ; and usna.lly if not nrrested It 
ended fatally at an earlier period. The reault nas generally unfavorable. ' 

Dr. Sullivan, ^bose observationB were made in Havana, gives the fol- 
lowing nccoiuit of "comatose pernicious fever." 

The old stage ia iibsi^nt but the hot Mage is soon devi-Ioped, and. unlike the Kkin 
in tebrlB lllgidl^ (( ij luillied m a hat privpimliuii—a frank intermittent ia seldom ob- 
aerved. The (It may last from four or live hours to ns many days. The characteristic 
ajmpunns aJre : loas of motinu, aenaatlon, and iulelligence, with impaired funcUon of 
respiration and circulation. The patleut nnawere peevialily or lii mooonyllablee : the 
pupils are InBensible to light ; some low murmurs of complaint may often be heard, in- 
dicating severe headache. The frequent return of motion proves the intermittent 
character, when the symptoms generally improve ; bill in raiies which end fatally we 
may oliserTe muscular eontractions, tonic and tluiiic, and dcalli closes the scene itfter 
vne or ttce aUackt oj'bi-ifk tumit.' 

Fei^;us8oa also speaks of black vomit as n common occurrence in per^ 
nicioiis fever in the West InilJeR. He says Uiat " it often hapjiened to a 
well-Heasoned soldier, niouiitin^f the ni^bt guard Iti perfect bealtb, to be 
eeized with furious delirium wliile standing sentry ; and when carried back 
to Lis barracks on Monk's Hill, to expire in all the horrors of black vomit" ' 

Notwitlistanding the extended experience and liigh cbaracter of tbese 
observers, we venture to doubt whether these were uncomplicated cases of 
pernicious malarial fever ; for, bo for as we are aware, black vomit does 
not occur in cases of " congestive fever " outride of tbe endemic range of 
yellow fever, except in regions subject to occasional invasion by this dis- 
ease, and at the time of such epidemic invasion. 

Tlie algid form of pernicious fever occurs most frequently in tbe autumn, 
and the victims of chronic malarial poisoning are especially subject to at- 
tacks of this kind, which seem to be induced by the intense action of 
malaria, independently of any accessory cause, acting upon an enfeebled 
nervous system. Those previously exempt from malarial attacks may, 
however, be seized with algid pernicious fever after an exceptionally dan- 
gerous exposure, as, for example, in the deadly Terai ot India. 

The algid phenomena may appear at the outset of an attack or may 
occur in the course of a simple intermittent. The algid coudilion is com- 
monly regarded as an exaggeration of the cold stage, but acconling to 
Maillot, it is during the stage of febrile reaction that the symptoms which 
characterize this condition ore developed. 
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A Ihe Irnnk becoran snOTSBsively and rnpidlr oold ; Uie Bbdnmen nlone precorves a 
Mfjlit d«g»i! ol wnrnilli, llm skin teelt cold as marblo ; tlie toiigue. wlintitTer nuij 
have Ix^en iU itppe>rau(-e at the oomnienctmeiit, becomufl flat, wliilt, moist, and oold ; 
there is no tliirat. and if tliH patient is induced to drink, tbo liquid is fru{iiiently re- 
turned by r^giirgitation ; the lips lire (lolorliwi, the breath cold, and the voice broken ; 
the Mtion oF lhi> huart is «1dw, feeble, and struggling, appreciable ont; bj anscull*- 
UoD , the mind is iinitnpaired. ' 

■ Colin also snjs thnt the algid condition results from an excess of tho 
^jebrile movement, iRstend of being an exaggerntion and prolongation of 
flie cold stage, as Trousseau, Pturry, and others have asserled. According 
to this author, the algid phenomena are largely due to paralysis of the 
muscular tibres of the heart, resulting from excessive pjresia (op. cii, p. 
250). 

No doubt iu a, certain proportion of the cases collapse occurs during 
or at the termination of an intense febrile exacerbation, as descrilwd by 
the authors quoted ; but the pernicious symptoms may also appear during 
the initiatory stage. In such cases, to use the language of Dr. Dickson : 

Th« Bjslpin seeros to sink at once pmstrate before the inrsaion or exuorbation, 
which can scarcely Ije called febrile. Reaction, to use our technical phrase, doe* not 
taku place, or very feebly, i! at nil. The skin is cold and coTered with clammy sweat 
IS In the collapse of cholera ; the pulse is weak uid fluttering, the slomach is ver; 
irritable, with frequent and painful but usually ineffectual elforta to vomit; the 
countenance is shrunken, pale, and livid ; them is often low, muttering delirium, with 
shivering and fainting. In some rases no complaint is made, a lethargic insensibility 
Seeming to oppress the patient : iu others the most extreme anguish is endarcd by the 
miserable gulferer, who in his agony utteis groans or loud cries. The vital powers are 
speedily and irrevoi'alily exhausti^d by the recnrrenoe of a few exacerbatione, Blthongh 
the remissions in this clatn of cases are usually well defined and full of traniiii'nt relief 
and hope The third, fourth, or flfth return of the train of symptoms delineated, for 
the most part, pnts nn end to the distressing scene. 

This account, which ■we copy from Dr. Davidson's valuable article on 
" Pernicious Fever," ' is no doubt a true clinical picture of a considerable 
proportion of the cases which fall under the observation of physicians 
within the limits of the United States, but according to the French autbora 
above quoted, the algid condition frequently persists for several days with- 
out any such periodic amelioration of the symptoms as is described by Dr. 
Dickson. 

Colin, in remarking upon the case whicli we have transcribed to our 
I *«ige8 (page 279), says : 

We see thai in Ibis rtiKn ihe algid rondilion lasted three days ; like the pernicious 
phenomena previously described - coma, delirium— algidily, then, is not transitory, 
and In Kpeaking of an algid attack we do not refer to morbid phenomena lasting a few 
hnnrs, as in intermittent fever, but to a condition which may persist tor several daya 
without offering any indications of periodicity. 

Hailiot also gives evidence of the same kind. He says : 

seen the symptoms which rhoracteriie algid fever anutne a periodls 'I 
■ly liavu they nt times presented appreciable remissions, and 1 havvi 
absolntely certain of this. They have seemed to me, when once eelablished, 
itinuously toward death, unless controlled by treatment.' 

lastrttzsT. — The fatal tendency of the form of <Iieease under conrid- 
is indicated by the title — pernicious — which medical authors 
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fjenerally af^ee in jriving it Without treatment "congeafive fever" is a 
frightfuliy fatid diseftse, and hy npolijitive treatment — lileeiling and purg- 
ing — the fatal tendency is increased rather than diminislied. 

Fortunately the victimB of these perniciouB attacks may in many caseB 
be rescued from the jaws of death by a prompt resort to the nee of our 
sovereign remedy in malarial diseases, administered in efficient doses and 
by a method which enaures its absorption. The same treatment will be 
effectual in preventing the development of pernicious symptomB when we 
have any reason to anticipate their occun-ence. In the present stale of 
knowledge it may be pronounced criminal to delay administering quinine, 
with the idea that some other measures may take the place of this remedy, 
at least for the immediate relief of the threatening symptoms. 

The lite of the patient is in our hands, and vre have the experience of 
the past to guide us. This demonstrates conclusively tlmt bleeding, poi'p- 
ing, and blistering are inadequnt« for the relief of malarial coma, and 
that stimulants internally and heat and rubefacients to the surface do not 
cure algid pernicious (ever. No doubt there are cases in which a few 
leeches applied to the mastoid processes may have a beneficial eifect, and 
when the bowels are conliued it is always well to give a purgnlivo enema 
in the comatose and deliriona cases. Cold applications to the lieud, when 
indicated, and revulsion to the extremities by sinapisms, hot mustard foot- 
baths, or friction with stimulating Uniments, are valuable resources. In 
the atgid condition the external application of drj- heat and friction may 
help to restore the ctrculution. But all of these measures ore secondarii'. 
and, independently of the use of quinine, they ore commonly futile, or at 
least give only temporory relief, to be followed by a recurrence o( the per- 
nicious symptoms during the next febrile exacerlmtion, unless in tlie mean- 
time the patient lias been brought fully under the infinence of the specific 
remedy. It would be an unnecessary repetition to go more into detail 
with reference to the treatment of peniicious remittent fever. It doea not 
differ from that recommended for the corresponding pemicioiis forms of 
intermittent fever. Several of the cases which we give below niso give the 
details of treatment as carried out by some of the most expeiienced prac- 
titioners in our ovm and in other countiies. These cases have been care- 
fully selected, and we believe that they wOl be found not the least insti'uctive 
portion of the present volume. 

Casks.— The two following cases are reported by Dr. J. Forsyth Meigs 
in his valuable jmper already referred to : ' 

IWnifiaiv Ffmr — Ifypoitfiinff (V n'" Qiiinin—Retoefry Papul.—Nohli D , aged 

twenty ysars, Mllnr. Admitted September 12 1865. He left Pliiliuielphm Aiigaat 1. 
18(J5, and went lo Sivaiinah ; leit tlmt ritv l^eptemliBr 3d-, readied I liilvlalpUU 
again Beptrmber tith. Wna taken ill ni> llie wav up. September .'i III ; hail one oLill ; 
Blterwnrd conlinuud fever willi remiiviinn!!. B(i«el« looae : freqnent vomiting and 
nnoiexia ; na i>pigtaxiE ; skin verjr dusky. Be lueerts that it tiecime bo alter aa al. 
lack of yelliiw [ever in Cuba tliree jeart ago. Hni been cnnHned to bed Tat thnw 
dajB, OB lie atriiKglFd to ke<-p np far the Smt fonr. On admission hin B,tmpt<nnR wen 
hebetude and resUesaness: tongue ver; dry: fare cnngested ; eapillarf nlreulatioa 
torpid; bowel? freely opened, large tliin rtoois; freqnenl vomiting, espeoially pro- 
voked by quinio; poise 120. very small ; SDrfacu hot, but with lendenev to b* enld 
and* •hrivelled on e«tremitic» ; voire feeble ; Biileen enlarged : nbdomen larg« and 
lender, especially over liver ; conjnnctivs yellowish. 

September Ii.th. — Freqnent vomiting ; tongne heavily roaled ; hebetude. Uriua 
arid, ep, gr. 10S3 ; ohlorides very dencient ; no albumen -, reddish-yv Ion with kpavy 
deposit. 

> Pennsylvania HotpiUI Beporti, vol. i., 1808. 
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L>u better ; iiirfaue Btill dork ; tongue li^aTlly coalud. 
-. akiu Hallow ; puls« Vi, moi« voliimu ; lionels opened 
nuCB, not very tnin ; voniitiug rate ; alppt quite well : »iio™i[i« ; grekt thirst ; teiuper- 
atiire in Kxilla III A.U,) 102'. Hespi ration aume it hut aigliiiij;. Urine avid; ulUoridea 
defloient ; uo lUbumen ; redd toli-je How. 

Septumber IStli. — Slept well; uamea, but no vomiting. BoweU quiet; tongue 
liearily furred Pulse weah, 72 per miuute. Considerable bubetude ; skin lueliniiig 
to be Hold ftiid clammy oti urms and legB. Anorexia. 

September 18tb —Hub Very rapidly convaleBced, and leavei the hospital, Nit Is not 
in Gt condition to travel. Urine acid ; no albumen ; eliloriden mill Tery duliclent ; 
oolor jellow. 

T'l'frt^wnf.— September 12, 1865, 6 p.m.: On admission, whiskey, Jj., and, if pog- 
*ibl«, quinim sulpli., gr. il. 

SejAembFr lUth.— Quiiiin snlph., gr. xl., gr. xk. of which were giren bypodertni- 
cally; tnuslord to ilomach ; tr. opii., gll. li., peronani : pil liydrorg., gr. il)., llq. (errl 
pwacetalia (Baalium's mixture , I^^^i 1- 1- ^^ Quinie sulpli., gr. icij. by mouth ; 
gr. xviij. bypodHrmiually. 

September Ifllh.— Quinlm unlph,, gr. ixiv. by mouth : IClh. gr, xviij.; ITtli, gr. 
xij.; IHih, gr. ix. No irritation was produced in this cose b,r the hypodermic use of . 
quinine in concentrated solution. 

Ptratoiout Hemitlfiit l-'fcer^IIuloryeflMiaaeh — CaSapte — Sloie Reaction — OmdwU 

Jtefofiy—Ifgpodrrinic U»k ^ Quiniii.— Thomas W , aged forty-four, nalivf^ i)f 

England. Admitted to the Pennsylvania Hospilal September 13, 18U9. First I'lilish.l 
in the army December 10, 1801, and served twentv mouths ; always in %"m\ li.-allli. 
Be enlisleJ March «, 1865. in Tenth Corps. Has been iu North Carolina, el RhWIi^Ii 
and Halifax ; lut at Weldon, for two weelut. Left there August 2tttli : reached Camp 
Cadiralader, Pliiladelphio, September 3d. Drank very freely on the way to ibis ci(y, 
and fur two or three days after arriving. First felt aiok September 5th. Has not had 
any regular chill, hut great prostration, with irregular exacerbations and rentifiaiona; 
sweats once or twice : constant vomiting ; considerable pni^ing. 

On admission surface was cold and clammy ; skin on extremities shrivelled ; 
toogna dryish, moderately coated ; akin sallow ; eye* irterode \ belly tympanitic ; no 
eraptioD ; liver and spleen enlarged and tender ; constant vomiting, provoked by 
■njlhing swallowed. One licjuid stool soon after admission. Considerable dckfness ; 
profoond proalration -, pupils Hmali ; vinou dim \ expression of eyes wild ; wanderiug 
delirium 

September 14lli. — Prostration profound ; tongue dryish, coated ; pulse QS, very 
MUall ; pupils contracted ; uo actual delirium, but stupor : quite deaf ; roused wiUi 
difficulty ; memory weak \ constant vomiting of thin yellowish Hnid ; bowels quiet ; 
urine retained. 

8«pteinbtir 15th — A very alight reaction occurred IbhI erpiiing. This morning his 
•kin ie less cold and damp : pulse 100, Mill very weak ; lera vomiting ; urine still re- 
telned, not albuminous, chlorides absent. 

September llith. -.Decided reaction; akin warm and aupplo : vomiting somewhat 
gbeoked, a little lime-water and milk being now retained ; pulse 9U, very weak ; bowels 
qivned freely. 

September 17th.— Vomiting has ceased ; tongue less dry ; some appetite ; pulse 35, 
Stronger ; hearing bellur, and sight lens dim ; bowels regular, 

September IHlli.— Stomach bears Lieblg's soup, miUi punch, and qulnla wllbixit 
tOUitiiig. He is still very weak and has a good appetite. Warmth of surface normal \ 
lounie maist and cleaning ; hearing and sight much better. 

September 'ittth. — Rapidly improving : still pale and weak ; marked redness at the 
seal A several hypodermic injections ; urine ai.'id, »p. gr. 1013; no albumen ; chlorides 
■lightly deflcient; color reddish-yellow. 

September 22d. —Tumefaction of glands in left groin : alight febrile disturbance. 

S^tember SAth. — Lanced small abscemes In right and left groin, over seat of Itt- 
jeoUons; color improving ; still very weak ; nrine acid. sp. gr. 1016. 

Ootnber Uth— A few days after last note the incision in bl* right groin was extended 
and the wounds are now doing welL Steadily improvlag in strength and appoarauoe. 

TWilfnM^,— Septerolwr 13lh iday of odmlsslonl, quinla being rejected both by 
■tonuch and rectum, gr. x. were given hypodermic ally at 4, 0, S, and 7 P.M. [The 
MlBtion was of strength of gr. ix. to f ! j. of water, with enough strong sulphuric acid 
fgtt ij. ad. lij.) to dissolve il.] As much beef-lea and whiskey as the stomach would 
^Mtr — scarcely any. Tr. opii, gtL Uxv., per anum. Blister over stomach : dressed 
Afterward with morpb. acet,, gr. ss. 

September 14tti.— Hypodermic injectiona of qiiiniv sulph-. gr. x., at ten, eleven, 
18 
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nnil tvelve. External Iieat and friationB. Enemata of milk puii(<h 1 3 iij. and j'olk of 
1 egg every aecond hour.' 

September ISth. — Hypodermic injeotiana of quinl^E sulpli., gr. x., it nine and ten. 
Epigastric blister, dreesei) with morph. ocet., gr. m, Kutrilioae enemala continued. 

Svplember lOth. — Hypodirmlc iiijeotiou, gr. x., at 9 A.M. The some on the ITth. 

September IBlh,— Stomnch bears qiiinia; grs. iii. were given at nine and ten, 
Nutritire enemala giTen only sTery tour hoara, since he is able lo take a canuiderable 
amount or milk-punch and bveftva by the month, 

Svjiteniber 9Uth. — Emp. nmmuuiaci oum hydisrg. applied aver seat of one of the 
hypodermic injections on right pectoral mnsele, Leoil-water and laudanum opplied orer 
groin, kH the superficiBl lympliatica are ronsiderably enlarged, especially on the left aide, 
where e3ctenfli»B suppnratlon, with some aloaghiug, has lukeii place. Tlie other points of 
irritation were trusted alone. K. Tr. terri uhloridi, gtt, nx., q. q. h This was well 
borne by the gtomaoh. Spta. frnmenti, f J lij. per diem. Quininsulph., gr. yj. per 

Uctober Oth. — Continues to take iron. Sttmnlantd hare been steadily diminislied, 
and he dov does not take any. The points of suppurBliou nre healing kindly as Ills 
nutrition improves. Only three of llie injections have caused suppuration : consider- 
able irritation followed all the others, with some little tumefaction, but groilunlly sub- 
elded. That in the left groin is the only one where the suppuration hu< Ik'i-ii ut all 
deep and extensive ; it laid bare the inguinal lympliatica. He still takes i|iitui;esiilpU., 
gr. V]., each day. Is sitting up. much improved in appearance and iilrEiijIh. 

He soon afterward left the iioHpilnl, almost entirely recovBre<l. 

In contrast with this favorable result in two severe cobcb in ivhicli tlie 
administration of quinine in full doses nod n general supporting regimen 
con3titut«<l the entire treatment, we coll attention to the following caeea 
reported b^ Morehead, in which bleediug and purging had n prominent 
place in the treatment. It must be understood thnt these cases, although 
reported by Dr. Morehead, were not treated by hiin, and that be has ex- 
pressed, iu the most emphatic terms, his disapproval of blood-letting, 
catharsis, and mercurial treatment in such cases. 

Rtmittfnt PiiTer in a Man ^ InUmpernte BiibHt—Fabil, vHh Conml»ioiis, Coma, and 
TumuUaoat AeOon vf Hit Umrt—Contidm-alie Elff'viiini tjfStram in thu BeaH—Streahd 
Pgdnemand Saflening ff the Sfiumu Membrane /if Uie Slomaeh—Brep Heft Tint oftht En- 
itoettTtU'um nnrf Miuerilur Timut of t!ie IfoiH. — James R , agedtwenty years, a boiler- 
maker of stout habit,'and a few months resident in India, woti admitted to the European 
general hospital on July 3, 1888, affected with mild febrile symptoms. He staled that 
tor several days previously he liad suffered from a sense of oppression of tlio eliert 
which he hod altribnled to cold, hut whicb did not prevent him from following hii no- 
onpntion of boiler-maker. It was subsequently aacertained that he was a man of intem- 
perate habits, and thnt he had been drinking to excess before his present illness. On 
the morning of the 3d, after a restless ni^ht, the skin woe warm and so:t, pulse soft 
and of uataral frequency, tongne slightly furred in streaks, thirst considerable, no 
uneasiness of the chest or fulness of tlie abdomen. About 6 P.M. there wastendemns 
of the epigastrium, pulse frequent, hard, and aliarp. manner excited and skin hot. Be 
vnu Ufd but fainitd after Ihe ton of rixifrn mtiirte of Uoal. Ten grains of calomel with 
a quarter of a gr^n of tartar emetic and a similar qnantity of opium were given. Dur- 
ing the night the bowels were frequently moved, and the evacnalions were green and 
watery. Oo the morning of the 4lh the skin was warm and soft, pulse SO and Arm, 
tongue moigt and little furred, no excitement of msnner. Five grains of calomel and 
twelve grains of Dover's powder were given. At the evening visit he felt better, the 
bowels had been twice moved, and the evacuations were dark and bilious. He «m 
ordered a warm bath and a powder of chalk and mercury with Dover's powder. The 
night was pisaed without sleep; skin cool. Cold affusion was used, and he look dur- 
ing the daytime two doses of antimonial mixture tcith one drachm of tincture of optun. 
Bleep did not result, and after the evening visit the cold affusion was again nsea, and 
a draught with one drachm and a half of tincture of opium was given. He slept for 
several honrt. bul on the morning of the 8th he continued nervous and agitated, and 
the action of the heart and of the carotids was atronii. He was directed to be cuppsd 
on the cardiac region ; but while the operation w 
wiUl nouvulsions aud died comatose after about an i 
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JiUlp»^itm i9£t ^ur«n/tfr i^'iM.— MuclioflhtrexlemnlmUgiinionlH woHof Apurpla 
tint. Head: There vrui coiiBidoi'iiblu etfusiun oi B<?i:Lim at the baau of l)i« skull and 
between the membrauvg of IUk braiu. CheM: Thera were old cMntal ullieaions and 
congidHralile iiitHtmliDa of tbe luiigB. The lining lutimbrmiH o[ the lusort Aiid kUo Uiu 
moeculur tUsue were of a deep rud tint. The valves uere healthy. Alidataen: The 
■ubtUuci! ot tbe liver was paler thui nnliiral and variegated bete and tliera with largi- 
ot dark red. The muooufl ooat ot the stomaali wra gtruakiid dark red and aolt- 



The Epleen was iott and larue, and the kidneys were normal. 
lof Litemp ■ ■' "■ •' ■' • ■■-■ 



Bemiiienl Faeer in a Miia, of IntemperiUc JJalaix—lMiih lin (Juma — IntT*<urd Vag- 
WSbinib oflAt liembrawt of lite Britiit and OannderaiU Sfunion of Serum— Soflenmg 
MRd Viueaiaritg of the Uuaotit Coat of IJie Stniniieh ami l^rjit Iitlrttiiui—GommenoiHp 
'■Mtgerwration of Ihr Kiiiney: — The curomonder of a merchant brig, aged fortv-Mveo 
[iMK, of intemperate habits, was brought to the Eai'opean general hospitiil on Jnlj- 
W, 1838. It was stated tliat be had been feverish tor some days, aud had been 
dci&knij; lo excess. On tdntission he labored under mental illusions, but when his 
attention wag kept fixed on one subject he answered quenttuns rationally regarding iu 
There was uo tremor either ot Chn hands or tongne. After cold affusion and a draught 
with a drachm of tincture of opiuni and a third of a groin of tartar emetlo, he became 
«ampoeed but did not sleep. Tlie tongue was clean and the pulse fre(|uant toward 
night. The bowels were freely moved but the pulse beoame feeble. StimulanU we^(^ 
sutntituted for the antimonial, and after the senond date he slept several honra. On 
the morning of the 14th the hands aud tongue were tremulous, skin natural. pnl»> 
94t, full and soft. Camphor mixture with dItFnsible stiiDUlsnts was directed to be 
given every second hour. Toward noou the skin became hot, the puUe iucreased in 
Irequenoy. the taugae became dryish and more tremulous, and the delirium and 
general tremors increased. Twenty-tour leechen were applied to tho temples, uid at 
» P.M. a blister to the back of the neck, and a draught with two drachms of tinctnre 
of opium was given. An hour afterward he fell asleep. In tbe middle ol the nlgfal 
the pulse became thready. He was ronsed with difficulty, then became completely 
eomaloRe. and died at 10 A.if , on the 15th. 

Jiitpeeliort Fice Hown iifler Deaih. — Head: Tliere was much voscular congestion 
of tbe piu mater, with considerable effusion of serum between that membrane aud the 
arachnoid, and also into the ventricles. Glittt: The lungs did not collapse. The 

»lieul was flabby aud filled with fluid blood. Abdirmeti : The liver was of dark gray 
«alor and sofleiied. The mucous coat of the stomach and large intestines was vanculnr 
Wd softened. The gplivn wur eninrgril and mhu-M lo a btaort// pulp. In both kidneys 
ttW distiuction between the tubular aud cortical substance was ill-deHned. 

Dr. Morehead remarks with reference to these cases that the influeoce 
of mtemperate habite is apparent ; tliat the remifaions were well marked, 
but that no ad\-antage was taken of them in tbe treatment — i.e., quinine 
was not given— and that the opiate was injudiciously given. The follow- 
ing case ia from the same source : 

SenuOenl Feme Proriug Fat-ti by CoHiipie and Cama at IMe (Jlote if an Etaf^Aalimi 
~No Seroia Effiaion ia the Ileiid — Dotted Itednat and Softening of the Maeoiit Mem- 
hram of Oie SUi'mieli—Enlnrgeintnt of Uie Mwemn Fv&itU* qf the Colon and of Ikf/er'n 

Olividt.—Georgfi C , aged twenty, a seaman of stout habit, was admitted into lhi> 

European general hospital June 33, 1838. He slated that he had been 111 with fever tor 
Hve days, during whiub time there had been headache and occasional vomlling. On 
admission his manner was sluggish, skin hot, pnlae 120, full but compressible, tongac 
furred and expanded. fKcrlwen-kerJiet ' were applied to the temples, and pills of exlrncl 
of colocynth, calomel, and tartar emetic were given. On the 34th the head, thongh re. 
lieved,was aliil uneasy, the skin was cool and moist, pulse 120 and feehle. the abdomen 
was soft, and during tlie night there had been seven watery blMous evacuations, A 
Muterwasappliedto the back uf the neck, which rose well but caused strangury. At tile 
evening visit there was less sluggishneBt, the skin was cool, pulse 130, soft, the bowels 
had been freely moved, and the tungne was cleaner. Draughts with nitrous ether 
were ordered, and pills of blue mans and ipecacuanha. Tlie night was passed without 
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mils to itcol : lliirst tnodprate, tongue more furred snd expain1?ii. Compound powder 
of jalap WM givHii with ethur ui4 cumphor mixtiirH. At the nrHDiiig visit It was iv 
portttd tliat hi) liad Blupt, tliH gkin wnt cool and nioUt, and no Diedictue waa givi-ii. 
Uurinf( the early part of tiw sucutMdiug uiglit he rested well, but tovu-d morning lliurtg 
WM a return of eliglit heodaclip, iDcronsed by uollon, wltli some intolerance of liglit 
■lid tluehiug of the face. The skin vos cool but drj, pnlae 100, Boft And of good 
strength, bownU freely opened, the tongue less rnrred but xomeirhat florid at tbe edgea. 
l*j! iloteji Uerliai were applied to the templra. and a diaphoretic draught was Kiren 
Bvsry thrpe hours. At the evening vibil the head wns ensier and llie sklu cool and 
moist. The succeeding night waa passed without sleep, and at 8 p.m. of the 2Tth 
there was a febrile exacerbation followed by much cuU/tp»e in the night-time. H» bt- 
n-tmif fonuilme iiml ilird at 7 a.m. of tha Sstl'i, 

tutpfrtion Fire IlmiT* "fltr Thaih. — Hnid: There wis no increased vBKcularily of 
the membranes orsubslnnte of the brain. TI:iire wns about a drachm of BHrutn in the 
left lateral Tenlricle, and about half an ounce at the bi»e at Ihe skull. Cliext: 
With the exception of some old costal adhesions, the thoracic viscera were hetdtby. 
Mdoinen : Tlie liver wwi healthy and tiie (jall-diicta free. The mucous lining of the 
oardiao end of the Htoniacli for a space larger than the hand was of dark red color, 
doUed, marbled, and its texture softened ; toward tl;e pyloric end the color was 
natural, but the tissue was softened. The small intestines were filled wllb Inmbrici. 
Tlie aggrejiated glands of Peyer were enlnrged. The muuiius coat of the c«eum and 
ciilnn was of s dark gray color, and studded thronghout with dark points (enlarged 
follicles). 

Dr. Morelieotl remarka i^itlt reference to this case that it is the only 
one of whicli lie lias notes iu Avliicli head s^mptoma occurred during life 
vitliout morbid appearances in the bead after death. Of the treatment he 
sajB that it was defeetiTe in the neglect of quinine during the remiBsiona 
and too much depletion in the exacerbations. "The appearance of the 
mucous lining of the large intestine indicated an undue use of irritanta." 

The following case ia given by Dr. Chevera, and we introduce it here 
M an illustration of the paralyzing influence of the malarial poison and its 
malignant potency independently of any such accessory cause as alcohol: 

Mr. Hare describes as Ihe worst case he ever saw that of Assislaut Surgeon W , 

u strong, active iiiaii, and celebralod for Ihe latigue he could undergo in t^hooliug. Br. 
W. was delayed fur. one night in the Teral at the foot of the Nynee Tal Hills, and on 
his arrival at Simla had all the symptoms of delirium tremens, so much so that mauy 
Ihou){ht, though be was a strict water-driuker, that he was suffering from intemper- 
ance. This strong, henlthy youug man, from a few liours' exposure, became blue and 
livid : hf staggered when he attempted to stand, his hand and tongue were tremulous, 
his eye dull, and though he moved iil'oul he seemed unconscious of what lie was 
doing, aud he died after some days wilh i.im.i.' 

The following cases are reported by Colin (op. cit) : 

(hmatoneJiimiittentFertT. — B , private Nineteenth Infantry ; InTtaIr two yean; 

stationed in the quarter Saint-Andni diilla Yalle : not previnnsly admitted to hoipitaL 
Admitted lo tay wards in the Hospital Saint-Andre at the moment of my morning vMt. 
The preTions evening, bis comrades say, he had violent paiu in the head and loins, 
and vomiting, then went to bed and snored like a drunken man -. passed urine in bed. 
'I'his comatose condition, which still perNsts, has therefore lasted about twelve hours. 
The skin Is hot, Ihe face flnshed, tbe ronjuDClivas injected, nnlse 120, r^piration 
nuity 1 sensatiuB very obtuse, but not completely abolished ; frequent efforts to spit, 
alternating with grinding of the teeth and trismus. We were able, however, to provoke 
novemenli of deglutition, and caused him to swallow In our presenile fifteen deci- 
grammes of sulphsle of qnioine. Tweuty leeches were applied to mastoid proccGsrs 
and sinapisms to the calves of the Ieg«. At the time of our evening visit the fever and 
uama still persisted; vomiting reappeared at noon, about four hours after taking the 
lulphale of quinine i trismus more complete ; absolnte Insensibility ; respiration noisy, 
more freqnent, but without tracheal r^les. Pracrtptioii : Twelve leeches to mastoid 

■ HediiMl Time* k. Ou., Ap. 14, ISBS. 
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opiate enema cootaining 2 grm. of »iilphate of quinine Irelained al>oai 

Jul^ 3Sd. —There is at presttnt oal; ^mnol^iiGe and profound Blupor : the patient, 
irho doeg not believe himself in liiwpital, replies to qtimtiona slon-ly aud in a Burpriw-d 
tnauuer ; tbe pulse is lOU ; the >kill jet very hot; thti paius in the head and luiits are 
•o «e*ere that he cries out cunitantly; tongue coated, lltirat iuteiige. I'rrarril'twu : 
A potioii conUing 3 gnn. of ipecac. At our evening visit tliera was a notable ameliorlt- 
,Uon : tbe iltin whs a little mniEl, pulse 84. Frfnaiplivn : One gramme ot sulphate of 
^inine and a polion coatftining ether. 
!,<. Convalescence rapid without accident. Diftchorged August 14th. 

Seimirhi. — In this case roma orcurrt'd on the second day of sii^knesB. at the mo- 
ment when Ihe febrile movement was at itt maximnm, and it lasted nearly forty-eight 
houn. It disappenred guddeuljr with the fever, and convalescence pronounced itself 
~ frankly as iu the twnign forms. We remark that in the treotmeul we resort»d 
imediately to aiitipb logistics and lo the sulphate of quinine, the gravity of the oasv 
not permitting us to commence by evocuant medication. 

In otiier casea coma mnsifeats itself more protoptly. suddenly even in 
0ie midst of exercise, of eiajigernted fatigue, still more fi-equently under 
the influence of insolation. The foUotvIog case is a remarkable example of 

Oamaloie Rfmifleni Fmr, iaititr^ by Intal/iHon, — W , grenadier Kineteenth In- 

itry ; in Ital3' («□ year* : not previously sick ; is stationed in one of the moat noto- 
rioualy insalubrious qnartera of Borne, at the Convent of San Giovano Deoollato. 
Augnst 2, IIKH, at three o'clock in Ihe aftemoan, he was sent nith one of his comrades to 
the abattoir, situated at the other extremity of the city (near the gate del Popolo lo ob- 
tain the meat for dlatrihutiun to his cumpnny. While on the way he complained of a 
violent headache and fell nnconscious in the open street, and was transported lo my 
wards in the military hospital of Soint-Andrfi (No. 47). The physician on duty at 
once applied twenty leeches to Ihe mastoid processes aud succeeded, nol withstanding 
1 rery decided trismns, in introducing into his month a solution o( lo dcgr. of sul- 
}ihateof quinine, > part of which was swallowed and the remainder rejected by spitting. 

AngDSt 3d. — At our morning visit we saw tha patient for the first time ; coma hod 
P fhen luted for aiiteen hours : respiration had been noisy during the euLire night ; the 
1: south, was open, the tongne black and dry -. the nostrils fulisinous ; skin hot : pulse 
ftfquent, but compressible and irre.ijular; urine passed involuntarily. /Wirripfio't : 
Tiranty leeches : 15 dcgr. ot sulphate of quinine. Tlie same day at the evening ridit 
thtt pattern remained simply stupid ; the pulse hod fallen to Wi and was regnlat ; 
thlnt 6nd headache intense. Pr/vription : One gramme of sulphate of quinine, a po- 
tion containing ether. siiTapisms to the calves of the legs. 

August 4tli. — Has had a rpstless night, nnd it was necessary to lie him to the h*d 
besaose of his constant attempts to get up and go lo his quarters. Skin hot : pulse 
100 ; violent cephalalgia, bilious romiling ; oonslipation since admission. Prtfcr^ 
tam.' Two grammes of ipecac ; purgative enema. 

August nth. — Notable diminution of the fever: siibicterie tint of sclerotici and 
of the 'ills niui. Tongue very much coated, yellowish ; great thirst; ptiu in the 
entire dorsal region, Ptrirrijition : 8eidlit» water ; thin Imuillon. Tlie following 
dsya idterus became a little more pronounced, but the general condition rapidly im- 
pta*«cL 

Angost 2Sd.— Tbe patient received hnlf-diet. At this dale he was attacked with a 
parfeotly well-marked quotidian intermlltent fever, which yielded the fourth day to 
rwj moderate doses of sulphale of quinine. The patient was sent, convalescent, to 
^mnee September Bth. 

Ooma in thin case was determined by insnialion ; but, as we have previonsly 
remarked in cases of this kind, tlie palienl. inhabiting an insalnbrions quarter, had a 
prftdiaposltion lo accidents of this kind. And notwithstimding the abruptness of tlie 
Ml*are, gastric phenomena were developed here aa In the simple forms. Ihe attacks 
uf Intmmittent fever, occurring during convalescence, indicate very clearly the ma* 
Urtal nftture of the affectlun. 

In the followin*; case n similar seizure resulted evenhinlly in death 
from chronic meningitis. Colin 8URK'^''ts that tbiH may have been due to 
the delay in resorting to antiphlogistic treatmeDt However this may be, 
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the case serves tn illustrate the fact that simplo hj-perccmia attended witli 

coma may in these cases result in infinmmation o£ a chronic nature. 

Crmiatnm Remittfnf Ff'rr—DmOi.—'K , grptrndier Fifly-ninlli negiment ; In Italy 

two juanj. Attacked July II. IHUIt, nith vlolunt pains in tlie head and tolns mid 
biliouB vomiting. He ruueiTHd in quarttra an Gmnlic and a. doiw of sulphate nf 
i]uiiii!ie. The (nllowiag duy, scMirdiug to his comrades, lie manifcali^d some oonfuiioii 
of ideaa, uid wlmn brought to the boapital, July loth, bad been complvtel/ imcon- 
■oiouB aiuiiu tlie pravloua evening. At tlie moment of our visit (fourth day of KickntFM) 
hli Bkln was hot ; pnl»e full and frequent ; reBpiration noiay ; limbs relaited ; inaeusl- 
bitity abimlute ; bIooIb involuntary. IWieripttaii- : Twenty leeoliea to msstaid pro- 
oeiBiis; Ifi dogr. (about 28 gr.) of sulphate of quinine in solution. At tlie evening 
vivit there was a slight diminution of the febrile movement ; pulse slow, very 
full: sensibility sligbtl.v reslorod ; when the patient la spoken lo in a load voice, a 
alight recognition ts oteerved in his look, but bH does not respond. (Enema oontain- 
iug 1 grm. of sulphate of qufniue.] 

July 16th. — Considerable agitation during the night ; tongue dry, flsanred : pnise 
90 ; decubitua upou left aide, body curved as br a tetanic contraction, frmniptimi : 
Twenty leeches, sinapisms, purgative enema. In the evening the muscles were ngaiu 
relaxed ; the pulse lind fallen to HO, still full but very compressible ; skin inundated 
with perspiration, almost cold at the extremilies ; face diai^olored and expresatng pro- 
found stupor, (Bouillon, and potion containing 10 grm. acetate of ammonia.) 

From this time nntll the day o[ bis death, wbioh oecnrred Sepleml>er 2Tlh— nearly 
two months later^ — the patient had no more fever but all the signs of a general aSto- 
tion of the nervous centres ; alternate contraction and resolntlon of the limlw, frrqueni 
vomiting, difficult deglutition, involuntary stools : the only constant phenomenon was 
an absolute muteiem. At the moment of death, wliich occurred by asphyxia, emacia- 
tion was extreme, and a large sloi^h had formed over the saorum. 

y1«f0pjtj/.^//<iiHf.' Considerable seroua effusion In the arachnoid cavity: thick 
flbrinous exudation along Ihe snb-arachnoid veasels ; adherenire of the pia mater to the 
gray substance of the brain, which appeared bleeding and '' ^deerSf " when the mem- 
braiies were removed. Veutricles empty. Chftt : Frothy mucus in bronobi : liypo- 
static congestion at the base of both Uin?s. Abdrnnm : Intestine extremely pale. 
Liver pale, " eommt i-ln\" without nltpratinn of the hepatic cells. Spleen weighs 'iKU 
grm.. completely sorieiied : does not offer any noticeable pigmentation. 



Malarial Cadirria^PiTn\ 



<u PymjiUmu — Delirium, then Oomn, — O , private 

d to military hospital fiaint-Andr^, July 21. I8S5, fron 

a presented the appearance of a person with advanced 

in straw-vellow ; considerable enlat^ement of liver and 

Has i>een in Italy three years.and wa« admitted to 

ertian Iniermltlent fever, of which 

supporting regimen waa prvscribed. 



Eight v-Hflh Infantry. 

civil hospital d'Orte. This ' 

malarial intoxication : compli 

the civil hospital d'Orle because of an attack of 

the paroxysma have been arrested for six days. A _ 

and, ua a prophylactic, two doses of sulphate of quinine (eight deolgrammeal each week. 

August 2(Jtli.^At the moment of our visit the patient got out of bed and earae lo 
join the persons who accompanied na, desirinp, he said, to return to France with lis 
(he had been proposed for a oonvalesceut leave). He allowed himself without difficulty 
to be returned to bed, and when we aaked an explanation, replied only by a burst of 
laughter. No ciianae was made in bis regimen, but we adminietered to liim at onov 
«ight decigrammes of quinilte. 

August 31st — At OUT morning visit this patient wns found in a comatose condition, 
but without fever (apoplectic form', and without having l>een aeitnled dnring the 
nigliC. I'reteriptifm : One gramme of sulphate of quinine and twenty leeohiwtn mastoid 
procecsef. Tlie same day at three o'oloek cuma still persisted : akin slightly moist, 
without heat : pnlse T8 : trismus had disappeared : sensibility had partly returned. 
Pm-riptioa : Potion cnntainiivf IS grm. of acetate of ammonia, frictions with vinegar, 
alnapiams, and purgative enema. 

August 2iid. — 'I hs patient haa been conscious since last niahl : he is very tcehla. 
No furtlier accident occurred, and lie was sent to France i'eptemb«T 10th. 

liemar.i*. — I allribute, in this case, the greatest importance to the preventive dose 
of quinine given August SOtli, at the moment of my vialt, in oomequenoe of the 
deliriona concflpiions manifested by the patient. Without this precaution the oomi- 
tose seiiure of the fallowing night might have been, without doubt, much more grave, 
■nd perbapi fatal. 
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CaianloK nn/J ContiiUim lUviittevt Fetter— Rf/vtorg.—T , priratu Fourth Eeg!- 

' ttent of Hiisaora. In Itomu one year. Admitted to tlm miJiUiry liospilKl Saiut- 
Andr.'. 8ept«mb«r Gth, at H A.M. Tlila man wna ill apparent good li«MUii Inst evHDing ; 
iras Budrlunly attacked \cltk inl«nsa fever and almost absolute loas of consclouBuesB ; 
Ibere is violent controclion ol tlie niusolcfg of the jaw and of those of the li^gs, which are 
drawn up against thu buttouk and cannot be extended; from time to time there ore 
clonic cnnvulsioDK oC the miisclps of the right Bide of the trunk, causing sudden curva- 
ture of the bod; and necessitating the presence of an attendant to prevent the patient 
from falling out of bed. ReBpiratlon noisy, gterlorous ; face porple ; dribbling of 
bloody aalivn : stools invuliiutary, Prra^Ttpluin : T«o grammes of sulphate of quinine 
_ iij enema : twenty leeches behind tlia ears : ainaplsms to the loner extremities. 

The same liaj' at three o'clock spyrexia was almost complete ; the respiration was 

Mfound but ualm ; somnolence, but the putieDt responds easil}r to quustions ; no more 

mvaUions. 

^ September 6th.— Tlie saine Batiaractor/ condition at the time of onr arrival, but 

rJhulDg our visit to the hospital the patient was again seized with convulsions and loss 

wnBciousnesB witliout notable ncceleration oF the pulaa or respiration, Prrxrripluiii : 

. o grammes of sulphate of qninine by eneniiv, and a potion containing 30 grm. of 

Iwelate of ammonia. Tlie attack terminated at eleven o'clock, leaving the patient, u 

the day before, in a condition of profound stupor. 

September 7Ui, at noon. — Return of oonvulsioua with loss of consciousness ; we 
prescribed at our evening visit 1 grm. ot sulpltate of quinine by the mouth, aud an 
opiate enema oontailiing 15 dcgr. of the same salt, 

Somnolence continued for soma days, augnien[«d in appearance by the deafness due 

1^ the ailmi niatration of the quinine. The patient was able to leave his bed September 
ilth, and recovered witlioul any relapse, lliis case Is rfmarkahlo by the frightful 
P^ldlty of the invasion, and, notwithstanding the tendency to relapse, by the prompt 
Ifbnvalescenca. 
■l Tlie following intcreBting case of algid pernicious fever is aleo reported 
^ Colia: 
Algid BemitUnl Pinn-r— DfKh.—TS , private Fifty-ninth Infantry; in Italy 

four years ; In hospital three times with intermittent fever. Admitted to the military 
hospital at Civita Vaceliio, July IT, 1860. Has had an intense fever for two days, con- 
tinued, without oiiills. attended with vomiting and intense cephalalgia, which causes 
liim to cry out with pain. Bkin hot; pulse 110 ; face turgescent; tongue coated and 
jellowlsh, Pi'ociiplioii : Two grammes of powdered ipecac; 13 dcgr. of sulphate of 
1nlne to be taken at it i-.m., in a potion coutaluing ether. 

July 18th. — The patient feels very wall ; the face is pale, and has taken a subioterlc 

' bat the mmt striking phenomenon is the coldness and cyanotic hue of the extrem- 

, which are covered with a clammy and i?y sweat. PreKrifilion : Opiate eiiems 

untalDiug 3 grm. of sniphata of quinine-, potion containing 13 grm. of aeetalu o( 

•mmunin: vapor bath. 

July IHih —The algidity persists, hut the patient has no lenBallon of cold ; voite 
extinct: urine suppressed; Intelligence perfectly normal. Frenrriplion : Potion, with, 
camphor and opium, aud 11^ grm. of acetate of ammonia, sinapii'ms. 

July 30th. — Tranquil delirium: face smiling; pulse almost imperceptible. Nul-- 
wltlistandlng the renewed application of stimulants and of revulBivea, the alffjditj' 
augmentf^d more and more, and the patient expired July 3Ist, at r.H. 

Antapuj/.—Hmil : Tlie meshes of the pla mater are distended with a transparent' 
liqnid, apparently gelatinous, which escapes with diffleulty upon pressure. The sub- 
stance of the brain is abnormally Drm, AMomfn : Uniform congestion of the entire 
intestinal canal; stomach very red, enpeciaily along the greater curvature. Liver 
Domal. Spleen double the normal volume (weighs 380 grm. ) ; the capsule is thick- 
ened but the interior Is very soft ; in the interior of the parenchyma ore two maeaet, 
the siiH of a pigeon's egg, which are entirely diffluent, and ot which the dark eolor, dite 
lo accumulation of pigrnent, oontmsls strongly with the rest of the parenchyma. Kid- 
neys purple, enclosing in their pelves a yellowish liquid cODtainiug imall grannies of 
" The heart is yellowish and distended by an enormous quantity of toft 
' clots ; hepatixation of the inferior lolres of the lunge. 

cone bIiowr tli« futility of truatinp; to revulsion or to a moderate 

quinine when n patient is in such imminent dnoj^er as was tMa 

the morninjr of July 18th. Tho preecription ot 2 gnu. (30 gr.) 
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of sulphate of quinine by enema proved entirely inadequate to relieve the 
vaBo-motor paraljflia, and the algid condition contiuned for more tluin 
three days without any further attempt to bring the iwitient under the in- 
Buence of the specihc remedy. In contrast with this sjiaiing use of 
quinine we may call attention to (he case reported by Dr, J. Forsyth 
MeigB (ptgc 273). in which it was administered in doses of ten grains by 
the hypodern\ic method, at four, five, six, and seven o'clock on tiie day 
of admission to hospital ; at ten, eleven, and twelve o'clock the following 
d^y ; and at nine and ten o'clock on the next day. In all, 90 gr. in three 
days by hj-poilermic injection. Remilt, recovery. 



Complicated Bemittent Fever. 



resulting from the action of malaria, give 
and modify the treatment or the 



Under this heading we shall refer briefly to certain complications which 
are liable to occur in the coui-se of a remittent fever, and which, whether 
due U) an independent 
rise to special clinical ph< 
prognosis. 

Pre-existing complications, such as tuberculosis, chronic Bright's disease, 
ete., cannot receive attention in the present volume. Nor can we con- 
sider those cases in which a fever of a remittent character is due to the 
combined action of malai-ia and other specific disease-poisons— e. y., that 
of typhoid fevi>r, yellow fever, etc. 

Many of the cases included under the headings adynamic remittent 
fever and pernicious remittent fever doubtless owe their special char- 
acters to complications, and might with equal propriety have been de- 
sci-ibed under the present heading. Thus scorbutis is a complication 
which gives an adynamic tendency, and clironic alcoholism a complication 
which gives a tendency to cerebral congestion and coma. The distinction 
between a cose with cerebral complication and a pernicious comatose 
attack should properly be mode to depend upon the presence or absence 
of inflammatory changes in the brain or its membranes. When such 
changes have occurred we have a case wilh cerebral complication ; other- 
wise coma is simply a pernicious symptom depending upon vaso-motor 
paralysis and hypenemia. But this distinction is much easier to make 
upon paper than at the bed-side, or even at the jiost-mortem table. Vt'e 
mny assume, however, when the patient promptly recovers from the coma- 
tose condition, that it was due to hyperemia alone ; and when it per- 
sists for a day or more, and is recovered from very gradually, that more 
or less effusion has taken place. In fatal comatose cases some evidence 
of inflammation of the brain or of its meninges is usually found. So 
also with reference to gastro-enteric comphcations ; the diridijig line be- 
tween simple hypenemia of the gnetro- intestinal mucous inembifine — which 
is a common and perhaps constant accompaniment of simple rcmitt«nt 
fever, and especially of "ardent fever" — and inflammation of the same 
membrane — which would constitute a gastric, or enteric, or gtistro-ent*rio 
comphcation — is not always easy to make ; for the dividing line is not 
sharply drawn. But on one hand we liave coses of simple i-emittent fever 
attended with uncontrollable vomiting at the outset of the attack, in which 
this symptom is completely relieved during the remission, at which tim^ 
the patient may be able to take food without distress, if without relish. 
Evidently the sj-mptoms in this case are due to functional deraugemento 
of the stomach. When, however, we have persistent pain on pressure 
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■Inrar the epigastrium, and pemstent nauaea and vomiting dnrinj; the re- 
niaaioQ, with inability to retain the simplest hquid food or even coH 
water, wc may be pretty sure that a gastric complication has been devel- 
oped. In like mariner tenderness over the bowels and discliarges indicat- 
ing an intestinal catarrh noiild establish the diagnosis of an enteric 
complication. A dysenteric complication, also, is made apparent by th^ 
character of the discharges ; and a hepatic compIicatioD by tenderness on 
pressure over the region of the liver, etc. 

It must be remembered that gastro-enteritis, dysentery, hepatitis, and 
other local intiammations may arise from causes independent of malaria. 
»nd are often attended with fever of a remittent tj'pe when they occur in 
malarial subjects. In this case we are not dealing with a remitteut fever 
complicated witli visceral inflammation of one kind or another, but with 
gns^o-enteriti.s, dysentery, etc. Tiiia distinction in an important one, for 
■n either case it is the primary disease which requires especial attention, 
' Cbrebru. CaMPLicATios. — No doubt the cerebral symptoms in many 
nses of " cougeative fever " depend upon other causes than the direct 
paralyzing influence of the malanal poison, and would properly come under 
the heading cerebral complication. This is especially tnie in those cases 
in whiah the seizure may be directly traced to insolation or to a debaucli. 
But most authors include these cases under the heading congestive or 
pernicious fever when malaria ia recognized as the remote cause of the 
attack, and we have followed their example. Morehead, however, con- 
sideTB delirium and coma occurring in the course of a remittent fevei' as a 
oerebial complication. He states that fully one-third of the fatal cases 
among European officers in the Bombay Presidency, India, were attended 
with such complication, and that the proportion was still larijer among 
"""enic European soldiers. 

According to this author, headache, <Jc!iiium, and a flushed face occur- 
ig early in an attack are usually due to the direct influence of the escit- 
', cause, and indicate an " active determination of blood to the brain and 
membranes." The coses on page 275, which we have placed under the 
heading pernicious remittent fever, are given as examples of such active 
determination of blood to the brain in intemperate individuals. We hesi- 
tate to diflfor with so high an authority, but in our view the hypersBinia in 
these cases is due to the paralyzing influence nf insolation or of alcohol, or 
of one or both of these causes combined with malarial poison, and the 
treatment is the same as in those cases in which coma is developed later 
from exhaustion of nervous energy ; and in which, accortliiig to Dr. More- 
head, " head symptoms very similar sometimes occur, after the fifth or 
sixth day, in cases in which the treatment of the remissions has been 
neglected and that of the exacerbations lias been injudiciously depressant." 
*" Morehead thinks that it is a serious error to treat head symptoms thus 
ling in the same manner as those caused by "cerebral determination." 
B ia no doubt true if depletion is the remedy for this condition. But is 
not also a serious error to treat these head symptoms when they occur 
: the outset of au attack, as a result of the causes mentioned, uimn the 
theory that iliey arise from " active determination of blood to the head ? " 
Such a theory is likely to lead to a reliance upon depletion rather than to 
the administration of large doses of quinine, which experience proves is a 
more successful mode of treatment. If inadditiun to this it is thought 
teaaarj to apply twenty leeches to the mastoid pnKesses, as M. Colin is 
the habit of doing, there ia excellent authority for the practice, and we 
be mistaken in thinking that this is rather a concession to the theories 
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and thertipentics of the post than an esaential part of the treatment of 
these cases. 

The following caae UluetrateB the danger of aUowin<T a remittent fever 
to niu on imcltecked aud the failure of leeching to pi-event the develop- 
ment of coma : 



/ Fertr—Cama from ExhiiiMion. — A gentlemwi in tlie public a* rvice be- 
cnme aSecCed vith febrile symptoms at Tann> on Seplembi^r 4[b. So trefttnient ims 
udopted. lie went to Bombay and remained there also witboiit treatment, experienc- 
ing febrile oceeBHiouB till the Hlh. when he returned to Tanna. Ue had rigorn on [lie 
boat tno houra before landing. On the morning of the 911i tliere was reminion. and 
toward evening an exaeerbation. for which an emetic sjid a purgative of calomel were 
^irvn. On the lOth at 4 F.H. there was again an exncerbntion. with wnBc of Bwimming 
in the head. Eight duzen trrrliea were applied to the templcB, There were rigoni at 
midnight, followed bj ooma and death at H a.m. of the 11th.' 

Cerebni! sjinptomB resulting from inflnmraation of the memhraneH or 
of the substance of the brain are i^aid by Morchead to be rare compared 
with thoae from simple "determination of blood " — hyperaimia. He re- 
ports, however, three fatal cases which came under his own observation. 
We select the following as the most instructive : 

Hemiltent Ffrer Admilled after a Wefi^» lUtieu — Ilfid Symptom* Chiffiy Marked bg 
Unitaulinetm of Manner, and latifrly Dnnmneiu—Ariifhnoid Meaibraiie Ojia^t itniS 

Tliieluneil^InfTfiapd S-row Bffiitioa. — William S , aged sixteen yeara, after having 

been 111 for a week with headache and fever, was admitted into Ihegenera! hospital on May 
9, 1H43. There was heat of skin, tiuHbed countenance, undecided manner. The tongue 
was yellow at the centre and Horid at the tip. and the epigastrium wastender. Twenty- 
fonr leeches were applied to the temples nud thirty-six to (he eplgs«trium, the head 
was shaved, cold applications were usfd, sponging of the general sorfaue had reeonne 
to, effervesciug draughts were exhibited from time to lime, aud some bine pill tutd 
ipecacuanha given at bed-time. On the morning of the 10th there was still beat aud 
drynets of akin, but in other respects the symploms were improred. In the efenini: 
there was a distinct febrile exacerbation. Sponging, cold applirations, and effervescing 
dratighls were continued, and the blue pill and Ipecacuanha were repeated. On the 
moniing of the 11th, still pvrexia, pulse 93, tongue slimy and tremulous. boweU rather 
relaxed, and manner unsteady. The remedies were continued, wilh addition of spirit, 
sther. nit. to the eflerresoing draughts and the applicatiou of a blister lo the nucha. 
On the l'2th febrile heat and otiier eymptoms continued, accompanied with slight aubsul- 
tUB. Camphor mixt. c. spiriL lether. nit. was given every third hour, also chielcen Bonp. 
On the 18th. pulse 104 ; four fei^ulent deJeclienH. [n other respects bb on the litD. 
Sago and milk morning and evening, chicken Koup for dinner, and the camphor mix- 
tare Gontiuned. On the morning of the 14th there was a, dietinct remission, and qni- 
ulne and blue pill were ordered every second hour, with effervescing draughts. 'ih« 
evening accesBlon nras milder. On the ISth and Idth the febrile ekarerbatlon seemed 
to be aomewhnt checked under the use of quinine ; but ou the ITth the symptnio* 
were all again aggravated. On the 18th he vomiled several limes, and passed three 
copious irntery evacuations, followed by snnken features, feeble pulse, and dampskln. 
These Bymptoms continaed. with the addition of drowsiness, un the 3Ul, and deatli 
took place on the morning of the 24th. 

IiitpffiUm Eif/ltl JIanrt aftfr Driilh JTend: The arachnoid membrane nvur tl>o 

convex surface of the brain was opaque and thickened, with here and there imall 
round grannies oF lymph the site of a pin's head. There was about an ounce of Mruni 
in Uie lateral ventricles, an<l about an ounce and a half at the base of the skull. Ihe 
subMance of the brain woe firm. Chat : Old adheBions connected Ihe rijibt lung to the 

Sleurai but the sob«tance of tbe langs was crepitating. Heart healthy. I'he polon 
istended, but its mucous coat healthy. The mucous coat of the stomach iros of dark 
gray tint with dark red streaks, but was sound in texture. 

We cannot question the diagnosis in this case, which came under Dr. 
Morehend's personal observation, but the chnical history and post-niort«m 
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notes might otherwise have juijtifietl a suspicion thnt it was one of tuber- 
cular meningitis, in which disease the pyrexia often has a remittent char- 
iSCter. The disastrous result of waiting for a remission before odminister- 
4Dg quinine to cure the fever is well illustrated in this case. 

Other eiamples of cerebral comphcation in which effusion of serum 
into the ventricles, increased vascularity, anil sub-araohnoid exudation of 
lymph was observed at the post-mortem examination are given on page 275. 

Dr. Morehead points out the fact that serous effusion is often found 
upon post-mortem esaminatiou in cases which presented no marked cere- 
bral sjTnptoma dming hfe, and that, consequently, the inference that iu 
other cases in which head sjTnptoins were present, these were due to 
serous effusion — observed at the post-moi-tem esaminutiou — may not be 
well founded. 

GiiBTRic Complication. ^Irritability of the stomach is one of the most 
constant symptoms of the invasion of simple remittent fever, and is com- 
monly evidence only of functional derangement, of the presence of acrid 
secretions, or of hypersemia of the mucous membrane. But when this 
gastric irritabiUty persists, and is associated with tenderness on pressure 
over the epigastrium, aud a tongue more or less florid at tlie tip and 
edges, there will be reason to suspect that gastritis has been developed, 
and thia may properly be considered a complication. This comjilication 
ia especially common in persons of intemiierate habits ; and, according to 
Dr. Alorehead, frequently results from " the imnecessory use of calomel 
and purgatives iu the hut stage." 

When this complication exists it will be necessary to arlmintster 
quinine for the cure of the fever by eneina, or by hypodermic injection, 
and to give the inflamed organ absolute rest. Noth'ing should be taken 
into the stomach except bits of ice or small quantities of ice-cold water, 
and nutriment should be odministereil per anum. When it is thought that 
the stomach is able to resnme itR functions it should be carefully tested 
with small quantities of lime-water and milk, or chicken broth, and grad- 
ually with more substantial food. Much rehef will often be given in these 

as by the appUcation of sinapisms to the epigastrium. 

We prefer a simple rubefacient such as mustard or chloroform, which 
be frequently renewed, to the application of a bhster, which is itself 
s cause of fever and distress. 

Entebic CoMPUCATioN. — The causes which produce acute or chronic 
diarrhoea are especially active iu southern latitudes, and duriug the 
summer and autumn months, when remittent fever is most prevalent It 
is, therefore, not surprising that these diseases are often associated- 
Moreover, the debility resulting from an intestinal flux increoses the sus- 
ceptibility of an individual t<.> the action of maUrift ; and, on the other 
hand, the hypersemia of the intestinal mucous membrane, which exists 
especially during the cold stage of a remittent fever, reduces the resisting 
power of this membrane to local causes of irritation, and increases its sus- 
ceptibility to be injuriously afleoted by general causes, such as exposure 
to cold. etc. During the late war " it was exceedingly common for inter- 
mittent or remittent fever to coexist with diarrhoea in the same individual, 
the fever sometimes preceding and sometimes following the initiation of 
the bowel affection " (Woodward'). 

Morehead says that, in his experience, diarrhoea has been a somewhat 
^uore frequent complication than dy^M-ntery, but th.it it cannot be said to 
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l>e a Gommon one, "for it wna only prefient in B out of 114 clinical cases 
in oativeB " in ludin. In fatal coaee in wliifli increased alvine cliucliorges 
have been present during life, evidence of enteritis will commonly be 
found at the^utopsy, 

The ti-eatment of this complication will not differ from that proper to 
tlie inteatinal aftection when it occurs independently — rest, liquid diet, 
sinapisms, and hot fomentations applied to the abdomen, opiates, and 
astringents {?). These remedies will, however, commonly prove inefficient 
so long as the primary disease is not controlled by specific medication ; 
for the enteric complication, although not directly due to molttria, is 
aggravated by the daily febrile exacerbation and its attendant phenomena, 
and especially by the congestion of the abdominal viscera which results 
from the paralyzing action of the malarial poison. 

Dybestkby is an occasional complication of remittent fever ; and the 
victims of chronic malai-ial poisoning are especially subject to tliis disease. 
As in other febrile diseases in malai-inl subjects, the pjTexia in acute 
dysentery is likely to have a remittent character, and the dysenteric symp- 
toms in this case are subject to periodic fluctuation. Dr. Woodward says : 

Tlie ra»larial influence appears to favor Ihe development oE simple inflammatory or 
catarrhal atfectioiw oE tlie iuteEtiual miicotiB membTiiiip. 1 (In not Iliitik tlmt Virclinw 
exaggerates very much when lie affirms tliat almnst all the (ebrile conditions which oc- 
cur ill Ewampy rvglona during the warm months, or daring (he prevalence of iDtrmlt- 
tenta, are accompanied bj sach inteBLinal diMirdem, and tliat IheM are only ino readllj 
nggravat«d into dysentery. But nuduubtedly. also, intestinal calarrhB which nay or 
may not para into djsBntery are very readily provoked under the *Mne ciroumatancea 
In individuals in whom no febrilo condition iaa been developed prior to llieir occur- 
rence. U periodic fevei« should subsequently set in, the tluic not untrequently alao 
manifeBls a periodic type ; but even when uncomplicated by the fevers, the fluxes of 
tnnlarinl ragioua sometimes e?chibit more or leas distinct periodicity. , . . During 
the war this cnmplicalion naa even more Irtqnently observed than previously, beoaiue 
the great armies, moved suddenly from the Northern fitstea into tlie malarial n^ons 
of the South, were expowd timultaueoasly to malarial tuAuenci^a nuit to the cause* of 
dysentery. In the rcsiilling compound, or hybrid forms of dlsense. the symptoms re- 
sulting from each canse oFten appeared together in the same individual Iriim the bw- 
ginning oF the case to its end. Sometimes, hon-ever, dysenli^ry, citlier of itself or •• » 
sequel of diarrha'a, appeared as the primary disorder, assuming subsequently a periodic 
form, either as to ilie flux itself or as to th'e acrompanyiug fever, or ague or remiUent 
fever made its appearance during convalescence from dysentery, or after it had be- 
come chronic. In other cases the periodic fevers were the primary morbid condition, 
and dysentery alone, ur preceded by diarrlKea, set in only aFter the health had been 
broken down by long-continued ague, or after remittent fever had flrst been de- 
veloped. ' 

Dr. Morehead says that the occuiTeiice of dysentery in the early or ad- 
vanced stages of remittent fever in sthenic or asthenic constitutions fans 
been a rare event in his experience. That dysentery when associated vitb 
I'emittent fever is a complication, and not one of the resnltfl of malarial 
poisoning, is ver^- clearly shown by the observations of L'olin. This author, 
while admitting that the two diseases are often associated where the causes 
of both are present, as in Algeriu and in other tropical regions, points to 
the fact that at Rome, "where malaria reigns to such un extent as to 
absorb all other affections, dysentery is extremely rare." 

The remarks made with reference to the treatment nf intestinal catarrh 
also apply to this complication. The primary disease is to be arrested as 
prompUy as possible by the use of quinine ; and for the control of the 
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itery we must rety inaiuly upon rest, opuite and emollient enemus, 
and a proper i-egimen, which will commonly include the use of stimuliiuta 
in moderate quantity together with a nourishin<r liquid diet. 

HtiP^TTTiH is rather rare as a comphcation of remittent fever, although 
the liver is usually eolarged from congestion in the early stages of the dis- 
ease. In 138 cases among Euroj>ean ofiicei's treated in lite £uropeau 
Qenernl Hospital at Bombay, this complication was noted iu 7 cases, of 
whom 5 recovered. In 111 cases iu natives, hepatitis was preseut in 3 
(Uorehead). 

Jadndice is a more frequent complication. Woodward says that during 
the late war "jaundice was most prevalent amoug those armies exposed to 
the most intense malarial influences, as indicated by the prevalence of 
malarial fevers ; but its monthly Huctuations did not in any way correspond 
with those of the latter aSections, an<l, contrary to what might have been 
anticipated, iu view of the relation believed to exist between an elevated 
temperature and hepatic disorder, it was most common iu the winter and 
Spring months and rarest in the summer." ' 

In 114 selected clinical eases among natives in Bombay jaundice waa 

isent in 28, and 10 of these proved fatal In 'JO fatal cases among 
iftu officers this complication was present in 7. According to More- 
iiead, jaundice seldom comes on before the fifth day, and is almost in^-aii- 
ahly attended with tendcruess below the margins of the seventh, eighth, 
and ninth right ribs- This author, while admitting that the pathology of 
this complication is not well uuderstood, thinks it probable that its most 
important relation is to inflammation of the mucous membrane of the 
duodenum. Traces of inflammation of the mucous membrane of the 
duodenum and stomach were observed in 6 of the 10 fatjil cusm above 
referred to. This view of the pathology is said to be supported by the 
fact that the symptoms are " sure to be aggravated by the injudicious use 
of caiomel ami purgatives." 

Woodward believes that hepatic congestion and suppression of the 
biliary secretion is the cause of epidemic jaundice as It occmi-ed in our 
armies during the war, and remarks tliat " in the malarial regions in which 
it has occurred, deflcieut hepatic secretion is a characteristic phenomenon ; 
ouried to a high degree this deficiency produces the form of jaundice 
under discussion." ' 

The old idea that "biliousness" colls for the administration of mercury 
no doubt still controls the treatment of cases of reiuittent fever comph- 
<iat«d with jaundice in some parts of our own country as well as in India. 
It is hardly necessary to remark that in any view of the pathology of this 
complication, mercurial treatment is left without any theoretical support, 
dnce it has been shown tliat it does not increase the biliary secretion. 
Nor do we know of any satisfact^iry clinical evidence of its special value iu 
the treatment of jaundice, which, according to Dr. Flint, should in a 
majority of cases be addressed to a subacute inflammation of the stomach 
and duodenum. 

TjuaAlvea or cUhartim are ont; re(|uired for the rulief of oonslipktion. And, wheu 
required, the mildest forms nrs to be pieterred, Thura is no ground for the BUppMi- 
tloQ that meroarr uxerts lor special efficacy, hut a few grains of calomel or biiiu mAss 
frequentl; prove aa mild and uHoctlTO as any form of catliartic or laxative, folloned, If 
neoeaurj', by a ealilie dmiiglit. The latter alone will often aiiffine. The aaliae mineral 
walen, sach aa the Congress or Kiasliigou wal«r, will frequently wcure an aduquato 
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e useful, ncli 

LBidered aa a remed v having a gp^cinl 
tlButkC}' in jaundicD. Its apparent tilEuafjr may be ai;c^ounted for, in pari, br its tisefnl- 
UBHi H4< a soott4kg Tvnxedy, luid putly by it« supplanting active cuiliarttus and emutics 
wliioli are iiijurlouB. ' 

Such is the treatment of this complication, as given by one of our most 
oGcompliBLeil cliiiicaJ teachers. But our attention muHt not be drawti 
from the main object of treatment, which ia to arrest the progress of the 
remittent fever. In view of the gastro-duoilenitia it will generally l>e 
iidviaable to give quinine for this purpose by enema or by hj*podermic 
injection. 

The following case is reported by Moreheod : 

BemiSenl Fear aiUi Jaiindier— Teniierneas a1 the Margin of the Right ROn—Dfath 
frinn Extiaiution — Eniariiement •iml BiUtiry Omnalion of the fJrirr — Qattra-dw^e- 

nUM — Hepiitie Crli* DMiacl, — Sutwa P . a Ulndu rope-maki^r, twenty- levtin jeara 

nf age, and atout habit of bodj, atti^r Buffering for twelvi^ days from febrile sympIomB, 
Kitliaut, BH ruportitd, distinct remissiuus, was admiltud into liospilal August 7, I84i>. 
The abdomen was full, wltlioul induration, but with tenderness at Ihu inargiii of the 
right rlba. He had oocasional vomitinff, and tbe tongue was coated. The i>oveIs were 
reported to be n^gular. Uu admitted that be made occasional use of spirits. Thirty- 
Bii leecliHS were applied to the epigastrium ; qufuiue in fouc-groin doses, with blue pill 
and ipecocnanlio, was given (luring the remission. There wus not mui'li heat of ^in 
on the 6th and lUth ; Ihe pain was relieved and the vomiting Ijud ceased. li»ae 
compound ■potedtr of ji'l/ip mi» gircn oit the 10th, On. that ertning thm iptm it febrile 
eiraeeriiatian, which was continued on the lllh (there having been tliivering at 
midnight), with inereaie of tenderness at the epigaMrium and margin of right ribs, 
dulnesB to within an inch and a half of the umliilicus, and coumenuing jauudic«i. 
Bespiralion short and harried, pulse frequent and small, and tongue dry, with dark 
f'-ftg leeelia t«M ap/tlird In the ituir^in of the rilm, and ten griiint of ealomel, with 
fonr of compound ertract of colocynth, were civen, Al jinmi llir tkin wvm ivW, the 
]»il4f frf/ir. Bud one pale evoouatlon had passed. The side was said to be enaier. but 
the breathing continued hurried aiul Ae if xd about on hour alter the report. (Italiesby 
present writer.] 

Dr. Morehead makes the following remarks : 

In this nose the fatal result was expedited by the injudicious use of depiessanis in 
Ihe advanced state of llie fever ; Indued, it is not improbable that the exacerbation on 
the' Kith was favored by the purgative then given. 

Inniitclion Tlirfe Hmm ttfler Ikiitli . — The body was not much reduced, and the 
tissues were tinged deeply yellow. Ch»t : Tlie lung« were orepitatiug, but somewhat 
inHated. There were no adhesions betwtwn the pulmonary and costal pleura. Tha 
heart was healthy. AlxUiinea : The liver was much enlarged aod reached beyond the 
margin of the false ribs, from the tenth rib of the right sido to within an inch and a 
half of the umbilicus, aud thence to the most prfjmiueut part of the seventh left rib. 
No odheslons existed between it and the eurrntinding porta. When Inciiied, the snr- 
facea were of a mixed red and olive-green tint, and tlie substance was Miter than 
natural thronghout. The gall-bladder contained senius-looking bile. The atoniach 
was full of half-digested food, and Its mucous membrane was of a uniform rose 
color, except in a fewplaoes where there was a deeper dotted redness v 
d^;ree oF softening. The inner surface of the duodenum was tinged with bile, and 
mbrane, as well as that of the large intestine, was of a reddur color than 
natural. The kidneys were large and of a dark (almost black) red color Ihroiighont, 
evidently from congestion of bload. The spleen was not enlarged. The li 
not examined. A small portion of the glaudiilor substuuoe of the liver n 
under the microscope and exhibited the hepatic cells distinct. 
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associated witli febrile symptoms of a marked adynamic character. The 
foUowiiig case is reported by Fayrer (op. cit.) ; 

MaUiriul Frrtr and ParritMiUt. — Sepaj ot Slxleenth Natire Infftntry, aged twenty- 
three, wu admitted into liospital nt Uacoa. under Dr. Wisu, on April IQ, 18T3, with 
reraittflnt fever, asHiiming a wry violent form ou ITtb. After vomiting lie becamu 
iuBeuaible, and partmlly recovering coliscltiusneaa, was found to be liemiplegiu on luft 
side. On May 4tli, the twentietL duy at lIlDtnB, u bard swelling uvur right parotid gland 
appeared. On llie KItli it opeued. By the 27th it had healed. Ou June lllh tnuu- 
cular power in limbH «aa uearly uiiuilI and his meiiUl faculties were uniiufHiired. 
Left on this dale for nine months' leave (particulars glveu by Surgeon J. Duke). 

PnEiTMosiA cornea, perhaps, next to dyseot^ri- as a cause of mortality 
among the victims of malarial poisoniog. But, like dyseutery, it is rathei' 
by attacking those Hubject to malarial cachexia than as a comphcation of 
remittent fever that it becomes an important factor iu increasing the 
mortality in malarious regioua The pyrexia in these coses of pneumonia 
in malarial subjects, oa in other febrile affections iu such individuals, has 
a remittent or intermittent character. This has given rise to the supposi- 
tion that the pneumonia in these cases is of malarial origin. There ia, 
however, uo ground for this belief, any more than for the supposition that 
in Inilia malaria maj- produce cholera, in tlie "West Indies jellow fever, in 
cerUin tropical regions dyseutery, and in our own Northern cities a con- 
tinued fever lasting three weeks or longer and not cui-able by quinine. 

This so-called malarial pneumonia is unknown in certain regions where 
malarial fevers of the most typical and intense form are extremely preva- 
lent, and in those regions where it does prevail, it is not so much during 
the season of remittent fevers as later, when malaria is uo longer evolved 
so abundantly, that pneumonia occura by preference among those subject 
to malarial cachexia or to debility from some other cause. As large num- 
bers of individuals are often exposed simultaneously to the causes which 
produce ])ueumonia — sudden changes of temperature, iu combination, per- 
haps, with a special cause (?) — a veritable end e mo-epidemic sometimes occurs 
In regions where malarial diseases were exh'emely prevalent earlier in the 
season. The same climatic changes which induce pneumonia in some of 
the victims of chronic malarial toxramia may cause a return of ague or on 
attack of remittent fever in others, and pneumonia may in this case appear 
later as a secondary affection or complication of the malarial disease. The 
malarial element, or rather the fact that the vital resistance of these cachec- 
tic individuals is greatly reduced by the effecta of malaria, gives to these 
caaes a gravity comparable vrith that of pneumonia in scorbutic subjects, 
or the victims of crowd-poisoning or of chronic alcoholism. 

Colin remarks with reference to the etiology of this so-called " malarial 
pneumonia : " 

That these pulmonary accidents differ from the aoute manifestations of maiartat la- 
loxication [in etmloijy] Is proved by the fact that ther oci;iir in Rome, as In Algeriaaad 
in La Bre^e. notduriin; the reign of the annual epiJfmic, nor at the epoch of simple 
and pernicious intermittent fevers, but in winter, at the moment when the soil seems 
to have become cum plxlely inoffensive ; and they explain the enormous mortality ofthlt 
season. These occidenta occur in malarial regions, nearly every year, with much 
gruator regularity in thuir return than our simple pneamanit {" pnen too iiir. franelui") \ 
they coincide with [he reduction of teraperalure during the winter montlis, and pre- 
sent relapses, often of a most frightful ohoracter, under the influence of the north 
wind. 

As in pneumonia in scorbutio and alcoholic aiibjecta, these cases In malarial caabeo- 
llcs are remarkabit by the eliglit ititensity of the initial chill and of tlie pain. The 
«ip«etoratioD is lesj viscous than Iu ordinary pneumonia, and the crepitant r,lle Is leas 
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drj. The reaction is so feeble that often dyspnoea and a hectic flush of the cheeks are 
the first plienomena which attract the attention of the physician ; as in scorbutus and 
chronic alcoholism, the pneumonia is frequently double. ... By its gravity, 
also, the pneumonia of these cachectic persons approaches that of drunkards and of 
scorbutic subjects. . . . Out of six cases in persons suffering from malarial cachexia, 
who were admitted to hospital in November and December, 1805 (in Rome), the mor- 
tality was one-half, an enormous figure when we consider the habitual benignity of 
pneumonia in our army. ... In the same year (1865) we had the opportunity to 
verify the fact that frank pneumonia is as benign in this city as in our garrisons in 
France. During the preceding spring, at the epoch when there had been no malaria 
for three months, and when every one had recovered the normal attributes of health, 
a little epidemic of pneumonia sent thirty-six cases to the hospital. Tlie disease was 
of a frank character, and identical in its evolution with pneumonia as seen in France. 
Thanks to the mildness of the climate, convalescence was even more rapid than in 
France, and out of thirty-six cases only two proved fatal. Thus in the same hospital, 
among men of the same age and nationality, the mortality varied, according as they 
had or had not cachexia, from five to fifty per cent. 

The treatment of pneumonia when it oceui-s as a complication of remit- 
tent fever, or as a primary disease in one suffering from malarial cachexia, 
consists in the liberal use of quinine, concentrated nourishment, and alco- 
hol In shoi*t, the object in view from the first must be to support the 
patient's strength by food and stimulants, and to neutitdize the malarial 
element in the case by the administration of quinine, trusting to nature for 
the cure of the pneumonia. 







In the ordinary forms of malariul fever — intermittent or remittent — 
even when tlie intense action of the malarial poison is manifested by the 
desi^ated "pernicious," herooiThage is an extremely rare 
event, nnd when it does occur— epistasis, for exiimple — may be considered 
accidental. Yellow fever, on the other hand, is eminently a hemorrhagic 
fever, and few fatal cases occur without a manifestation of this tendency 

passive hemorrhages from the mucous membranes, and especially 

ra the stomach —black vomit This is generally recognized as one of 
the most important distinguishing characters of the two diseases. 

Neveilheless, cases of malaiial fever attended with hemorrhage ocea- 
sionollj' occiu* in all parts of the world where malaiial diseases prevail. 
We have already referred to the fact that passive hemorrhages — usually 
from the gums, the nostrils, or the bowels — occasionally occur in eases of 
remittent fever in which the patient has fallen into a tj-phoid condition—^ 
"adynamic remittent fever" — either as a result of a scorbutic or septic 
complication or in consequence of the intensity and duration of the malarial 
disease. But this symptom is not sufficiently constant or prominent to 
give character to the disease and justify the use of the term hemorrhagic 
as applied to these cases. There is, however, a form of malarial fever in 
which hemorrhage from the kidneys is a constant symptom. This is th« 
disease known in our .Southern States as " hemorrhagic malarial fever,-' 
and in otiier parts of the world under a variety of names which espress its 
hemorrhagic character, aud some of which indicate the source of the hem- 
orrhage — e.g., malarial hsemftturia, fievre bilieuse mclnnurique, etc. 

It may be that cases of malarial heematuria, whether of mild or severe 
tj-pe — intermittent, remittent, or continued — would be more properly in- 
cluded under the heading "complicated malarial fever." But inasmuch 
as the nature of tlie complication is not definitely known, and as the tenn 
hemorrhagic simply expresses a clinical fact and does not commit us to 
any theory as to the cause of the htematuria, there cau be no objection lo 
the designation which does not apply with equal force to the other cUnical 
varietiea of malarial fever which we have described separately — e.g., per- 
nicious intermittent and remittent fever, ardent mnlari^ fever, etc. 



Intehmittent Hkwatuiiia. 

I Dbtinition. — This affection is characterized by the occasional, and gen- 
erally periodic, discharge of albuminous urine, more or less deeply tinged 
with the coloring matter of the blood and frequently containing red blood- 
corposclea and casts of the uriniferoua tubulea It occurs most frequently 




290" 



MALARIA AND MAXARIAL DISEASES. 



Id malaria, or bavu 



in malariona regions, aod in individuals who litive suiferei repeated attacks 
of malarial fever ; luiil Ihe discharge of bloody urine is often — but not 
always — attended with the symptoms which characterize im attack of ague, 
and with jaundice. 

Synoxtms. — Malarial hsematuria; paroxysmal hiematuria ; liccmatiRuria. 

It is hardly probable that this ia a new disease, iilthouph but few refer- 
ences to it are to be found in medical literature prior to the valuable report 
made by Dr. (Jeorge Harley in 1865.' Siuce this time English and Aint-r- 
ican periodicals liave from time to time contained reports of cases, aiid the 
contributions from physicians in the Southern portions of tlie United 
States show that the disease in question ia not infrequently encountered in 
the malarious sections of this ooumtry. We leurn fi-om u recent paper by 
Professor Tyson," of Philadelphia, that it is by no means rare even as tar 
north as the Stat« of Pennsylvania. This is not surprising in view of the 
fact that cases occur in England and even in Scotland. 

Copeland says iu his " Dictionary of Practical Medicine : " 

PHriodic hiematiirii Is not ancommon In mlasmalio climntnB, and tt fs, althoogh 
thie oountrv [Grvitt Britain} amonj; tliose wiio have been expoaed 
quilled lung ia worm climatiiB. or aulfenid from potiudie tevun. 

Among the earlier references to this affection we may mention the 
following : Dr. Elliotson ' (1832) refers to a case of ague m which a dis- 
charge of bloody urine occurred during the cold lit 

In the London Mudkal OazeUe of January 19, 1849. Dr. R. B. Tcld 

says : 






In tliia country Dr. Charles Lee, in 1860, refers to the frequent occur- 
rence of hfematui'ia in the Southern States, in connection with derauge- 
nients of the liver and spleen (McDaniel), 

Since the termination of the civil war, numerous cases of intermittent 
liteniaturia have been reported, and the grave form of malarial hieniatnriu 
attended with jaundice, which is commonly known in this country as 
" hemorrhagic malarial fever," and which we shall describe separately, has 
received very considerable attention in oiu' periwlical medical literature, 

EhiOLOGV. — Intermittent hfematuna is generally recognized ns being of 
malarial origin, and in a large majority of the cases there is a history of 
exposure to malarial influences and of previous attacks of intermittent or 
remittent fever. But the malarial origin is not always verj- apparent, and 
the attack is, perliaps, more often immediately due to exposure to cold, 
and especially to getting wet, than to tlie direct influence of the niolaiial 
(raison. Indeed, we have a vast amount of negative evidence in favor of 
Uie view that malaria per se is not eoini>etent to produce this form of 
disease ; and it seems necessary to assume the existence of a special co- 
operating cause, or to admit that some organic change in the structure of 
the kidney or in its nerves is responsible for the hicmaturia. In some 
instances the discharge of bloody urine is attended with the symptoms — 
more or less well defined— of an attack of ague ; but this is not always 

■ Intermillent Hwmnlaria : Medito-Chiriirg. TrHnu , London, 1805. 
-' James TvsuD, U.D, : Miluiol Hieinaliiria, Tlic Medical Nevra. Pliilb., BUr IS, 
iSSa, ' Loudou Lauout, 1832, p. SOO. 



HEUOKRHAQIC MALARIAL FBVER. 

tiiecase, and sometimes we have oiiiy the periodic recurrenoe of the bloodj 
ilischarges and the mulnrinl liistory of the indivitjuat upon which to found 
the lijpothesis that the disease ie due to the action of malnria. Tliis evi- 
dence is not, according to our view, entirely convincing, for while it is 
beyond question that malarial subjects are mort liable to intermittent 
hfematuria, it does no^ follow that this is due to the direct action of the 
malarial poison. It is well known that intercurrent aflectious in malarial 
subjects very commonly have an iutennittent character, although tbe 
pathological condition upon which the morbid phenomena depend may 
have Ml independent origin — as, for example, in dysentery or pneumonia 
in malarial subjects. On the other hand, periodic phenomena — physio- 
logical or morbid — may occur quite independently of Uie action of malaria. 
As examples we may mention the periodic recurrence in the evening of 
the intolerable itching and burning of cliUblains, and periodic morning 
priapism due to a distended bladder. But inaamuch as it has not been 
shown tliat paroxysmal hiematuria may occur quite independently of the 
action of malaria— as is true in reg7u\l to dysentery, pneumonia, and other 
diseases which have been improperly called malarial — we admit the prob- 
ability that there is no independent specilic cause concerned in the 
etiology of this affection ; and whatever may be the pathological condition 
which favors the bloody discharges, it is probable that they would not 
occur independently of the malaritd influeace. But the fact that they 
only occur, under the influence of this cause, in exceptional cases indicates 
that conditions relating to the individual are also essential. The exact 
nature of these conditions is unknown, but they probably relate to organic 
cimnges in the kidneys, and depend upon some cause more active in men 
than in women ; for the reported cases have almost invariably been in 
maleik According to B^Tenger Feraud, persons of intemperate habits are 
especiidly subject to the grave form of malarial hiematuria— hemorrhagic 
malarial fever — and the possibility suggests it^telf that the same cause may 
also give rise to a predisposition —based upon structural changes or func- 
tional debility — to the form of biematuria at present under consideration. 
Symptoms and CornsK of thb Disease, — The bloody urine may appear 
daring a paroxysm of intermittent fever which has been preceded by 
one or more paroxysms unaccompanied by this symptom, or it may appear 
suddenly in one who has been subject to malarial attacks but has not ex- 
jwrienced one for some time. In this case it is commonly induced by 
exposure to damp and cold. After such exposure the patient gets up in 
the morning feeling languid and indieposed to take food or to exert him- 
self. Later he may liave slight chilly sensations or a distinct chill followed 
by more or less fever, and he discoverfl that his uriue, which was per- 
fectly clear when be tirst got up, has suddenly assumed a bright or dork 
red color, or it may be of the color of porter. Upon standing it deposits 
n copious reddish-brown sediment. Two or three discharges of this 
character may take place and theu the urine suddenly or gradually as- 
Kumes its normal appearanre. The discharge of bloody urine is sometimes 
preceded by a sense of fulness, or of pain, in the region of tlie kidneys ; 
and this, with a feeling of weariness, may be the only symptoms attending 
the attiick other than the hn-mafuria. Tlie periodic chamcler is mani- 
fested by a recurrence of the attach every day, or every second day, at the 
xame hour. Or the paroxysms may occur at longer Intervals and witiout 
any very decided i-egularity as to the date of rocun-ence. In protracted 
cases tluB seems often to depend more upon accidental causes than upon a 
. distinctly periodic tendency, and in these cases the slightest exposure to 
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oold will often induce a return of the bloody dischar^s. Hematuria is 
oft«n nither continued than intermittent in these <rhi'onic cases. Dr. 
Tyson, while admitting that the disease is mftlarial anil that a majority of 
the caaes have an intermittent character, says that only two out of the 
aeven cases which have come under his observation were distinctly inter- 
mittent. He says : 

I preTer the term milirial to Inlermittenf or pnroiyamal, not onir bepnuse It more 
prenlxelj indicaluH tbe canae of the cnii<litioii, lint also becnnae the rondition itseir it 
Dj no mij&De always intermittent, but sometlmeB continues without intemiption until 
olierked by appropriate treatraent. and 1 have kuown it to continue uniuterraptedly Idt 
■ year, notnitliBtitudiag all treatment. 

The Tictima of malarial hiemattiria have a cachectic appearance and 
^undice is an occasional symptom. In an interesting case reported by 
Druitt,' the patient, prior to the appearance of blood in his urine, was re- 
peatedly told by his friends that his face was of a " singular diielfy, earthy 
color." 

CoNDmoN OF THE Ueine. — In the case juat referred to, reported by 
Druitt, in which repeated attacks occurred during a period of six years, 
the most cai-eful examination failed to disclose anythint; nbnormBl in the 
character of tlie urine during the intervals when it was free from blood. 

One morniiiF, at ten. at a seaside place, the nrine was pronoiini^d petfeclly 
heattliy by an iiiiItihuI cliemial ; at 1 P.M. it was d&rk bloodf, juat of the color and 
•l^iparsiioe of water in which raw meat lioa been maceraled ; In the evening it wag 
again iinturaL 

During the paroxysmal attacks of hsp.maturia the urine ^uriea in color, 
according to the amount of blood-pigment present in it, from a " smoky 
hue " to a deep claret, or is even darker than this, Ireing sometimes the 
color of porter. If is usually acid and always albuminous. The ^>ecific 
gravity varies greatly and may be as hiph as 1028. The reddiah-brown 
sediment which is deposited in abundance is said by Tyson to be made 
up chiefly of blood-diaka and of the granular diibris i-esulting from their 
disintegration. Sometimes, however, a careful microscopic examination 
fails to reveal the presence of red blood-corpuBcles. which are very quickly 
disorganized when the urine becomes alkaline, while in an acid fluid they 
may preserve their form although they speedily loose their color. Dr. 
Tyson has been able to verity the presence of colorless blood-corpuscles 
in specimens of urine in which no red blood-disks were to be found, but 
in wiiich spectrum analysis and the production of Teiehmann's hiemui 
crystals proved the presence of blood pigment. Tube-cast* made up of 
granular matter and red corpuscles are often present in the urine, and 
hyaUne casts may also be found in some instances. Analj'ses made by 
Drs, Moore, Letheby, and Harley show that there is a deficienc)- of urea 
in the urine passed during tlie pw-osysin. 

In Dr. Druitt's case, above referred to ; 

There appeared t(i be a diurnal pnroiiysiii of coldness, depression! and pronlrailon — 
■nmeUmes seeminu; to be brought on by the act of getting out of bed (for on sMurolng 
the upright position one leg would go numb and chilly, sometimes by ttie act of espos- 
ing the skin to the air or by washing in cold water. Pometimes when, by way of experi- 
ment, the patient remained in bed, the feet and liands would beoome a little cold, wM, 
and bine about 9.3U A.M.; but he never, u a rule, had any bloody urine m long w 
Temalned in bed. 



■ Robert Druit^ H.a.CP. : Ued. Timm & Oai., April 19, 18T3. 
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g pHmxydmal uliiuinatioa from llic kidneja Dilt[lit be (1) > 

all quuilitj' d[ highl/ albuuiiuous uriiiv, go tilU^d wiili u|iicMUl Qvets truia Iha kid- 

nejB u lo look liku jelly ur wliJtH uF egg Ithix hy itsulf was ruo. p,iid only bappened 
during tlie Qrat yeu of the maludyi ; |2i titcrt; might be ■ prodigious Huctwtioii of red. 
yellow, and pink coloring matler (and this was the motit cunstunl diurnal tiymptoin, 
■ppeariiig in the urioe eecruted betwsau lU a.m. aod4 p.U.); (!J/ tUeru miylil he blood 
whioh proBented three variolios ot appuaraiiuu. 

The coramoneM and alightaat apptaraiite of blood was as n dark brown-black or 
choaiitut^ Bedimsnt, either alone or mixed with jelly-like kidney epithelium, or with 
the pink and red uolored Mdiment, or both ; whiUt the supernatant urine voald not 
be much darker or bloodier-looking than natural. This sediment whs orig)Diilly pro- 
Botuiced by Dr. Beale to be a mass of lunorphous blood'Stutf — disinlegrati'd bluod- 
gliibules moulded iu the kidney tuiies ; and bis opinion was that the malady was not > 
h«niorrh)u;e in the proper sense uf the word— 1.<., .ilthouBh a loss of blood -jri^'<in<v. 
yit not of Buhstanca having thu form atid organiiatiun of blood. B]ood-gliihiilfii — ot 
natural shape— are most rarely teen In tliis, whilst ia other forms of hiematurla they 
abound, whilst the btood is enoreted In Ihia form so as to look like an oacairiontl 
sediment of chocnlale, the disease might easily pass unnoticed by observera who are not 
Bpenially on the look-out. 

Tlie second and commonest form in which the blood presented itself was that of 
dark grumous matter, with an abundant sediment like the lost, of amorphous and dia- 
Int«i;rated blood-globules in the form of casta, but with the greater part of It dissolved 
in the urine, the supernatant part of which was deeply colored. 

In the last form, whioh was rare, and occurred only about a dozen times in half h 
dozen years, the patient was seised after breakfast with a sudden irresistible desire to 
pass water, which was intensely irritating, slightly alkallue, and of the brightest arterial 
seurleL' 

DiAoxosis. — The periorlic recurrence of the bloody diachai-gea in this 
atfection is generally niliuitted to be evidence of it« molnrial origin, and 
disttDguishes it from hfematurin from other cftuees-'-t^. 3., cancer, calculus, 
B3orbutus, etc. The presence of tube-casta made up of blood-corpuscles 
shows that the blood cotnea fi-om the kidneys. When the urine is siiuply 
tinged with the coloring matter of the blood — haomatinuria or heemu- 
globinurin — and does not contain blood-globules, we may be sure that th« 
bloody discharge is from the kidneys and not from the bladder or ureters. 
The absence of vesical irritatiou and of clots will also be evidence that 
hemorrhage is renal rather than vesical When there is any doubt with 
reference to the hjcmic origin of the pigment to which the color of the 
urine is due, this may be settled by spectrum analysis or by the production 
of Teichniann's hcemic crystals ' 

Pathulogy.— Nothing definite ia known as regards the pnthological con- 
dition upon which intermittent hiematuria depends. Some have supposed 
that it relates rather to the blood than to the kidneys, and that disorganizo- 
lion of the corpuscles occurs as a direct result of the action of tnalaria, the 
hsematinuria being due simply to excretion by the kidneys of the products 
nf this disorganization. But we have no evidence that there is a greater 
destruction of red corpuscles in these cases than occurs iu severe cases of 
intermittent or remittent fever unattended by this phenomenon ; and the 
explanation will not cover the cases in which blootl-corpUscles and tube- 
casts made up of red blood-disks are found in the urine It is evident 
that in a certain proportion of the cosea, at least, the bloody urine is doe 

' loo. cit , p. 410. • 

* Place a drop of the sediment upon a glass slide and allow it to dry Mix IIkip- 
(mghly with a few particles of noinmon salt, and cover with a thin glass cover, under 
which allow two or three drops of glacial acetic arid to pass. Carefully warm the slide 
tor s few seconds over a spirit-lamp, and when most of the acetic acid Is evaporated 
examine by the microscope. Haemin crystals will In" seen lo crystalliie out »e the mi«- 
tDre cool* (Profenor Tyson, In the Hed. News, loc. dt). 
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to passive reual henioiTliage, and it seems a]logetlier pi'obable that the de- 
struction of corpuaoles occurs in the kidnevs tbeiuaelvea when we havti 
li:umoglobiiiuria independently of the presence of blood-corpuHcles in tLe 

The kidneys are doubtless h^'pertemic wbeu the bloody diM;harge oc- 
curs, but it is difficult to believe that intermittent hyperjemia, due to tlie 
paralyzing action of the maloiial j^xtison upon the vsao-motor nerves, is a 
(nifficient explanation of the phenomenon in question ; ami it seems alto- 
gether probable that this is aasoctuted with some structural lesion or 
ohronic organic disease of the kidneys; 

PDnfitk goea en far ua to ray lliut th? txndnliun of liatmciglubulii] is not poasibli^ 
•ithout Ilid oi^curri^uce uf lunrkod diCfiise nephritis. Heceiitlir LelH^dvff liui Bought to 
ill vast [gnte the niorK iiiitii>l« Blleratioiiit of the kidney in limnoglnbin exiidxtion. but 
without verv deKnitu reHiilu, These, however, on the whole, seem to confirm PooBck's 
view u to the pn^seoi^e of ku iiiHammBtory process. ' 

Phoonosib. — Intermittent lueiuatuiia is not fetal per »c, but the reported 
cases show that the morbid condition upoii which this syuiptoui — for wo 
cannot properly speak of htematui-ia as a disease— depends is often veiy 
persistent, and that the bloody urinary disehaj^ea may occur at intervals 
for months, and even for yeara, in spite of the most diverse measures of 
treatment. 

Tkeatment. — Autliors generally agree that quinine is the most im- 
portant I'emedy in these cases ; but, as iu other clironic oflectiona due 
directly or indirectly to malaria, quinine is often only of t^mpoi-ary benefit 
and fails to eflFect a permanent cure. The patient is relieved for a time, 
but relapses constantly occur as a result of exposure to cold or some other 
exciting cause, often of the most triHiiig natrre. Professor Tyson Raj's: 
" The ti-ealment is distinctly that of malarial disease, and I have seldom 
seen more brilliant and satisfactory results than have followe<l the use of 
quinine in a case accurately determined, although such resulis are not ui- 
variable. and I have known the disease to resist for a long lime the most 
thorough and judicious use of auti malarial remedies." In Dr. Druitt's 
ouse, heretofore referred to, very small doses of quinine weie tried at first 
without evident benefit, and the patient, who was himself a physician, re- 
jected the remedy and resorted to the use of repeated small doses of 
calomel or blue pill with colocj-ntli, and by the advice of medical friends 
persisted in tlie use of these remedies, although he received no benefit 
hx>m them and foiud that " calomel in the dose of one groin, so far from 
actiug OS a cholagogue, really shut up the bile, but brought away profuse 
colorless discharges of mucus, vciy much to the patient's detriment." If 
there was constipation purgatives made the patient more comfortable, but 
otherwise tbey were injurious or useless. The preparations of iron never 
did the slightest good and always caused dyspepsia and headache. 

Aatriugent* of all Borla wore l>ken from lime to limp— In; 
of galla, sulphate at xiiio, nlnm mixed with giiigtr 'a popnhir 
turpenlind in teD-miDini •inses, ether, mineral aoida, ii<inor , 
traal of the eucalyptus elobulus, niagnesik. Vlohy wattir, the wsti^n at Vala, argti in 
full do)ies— thes« were all of tin um. It xould be' almost u<i«1<>ks to renapitulale ^llhat 
the patient tried : but of those alrvudy mfulianiHl lurpuntine was the biist. 

Finally, after suffering for months the patient ventured to take an eight- 
grain dose of quinine, and " felt more benefit in one hour than he hod done 
' Quoted from Pmltnar Tyson 'i paper, previously referred to. 
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[anything he had taken during the foregoing year and a half." Dr. 
tt says, in referring to the treatment of this case : " Of medicines de- 
serving the name there waa but one, and that waa quivhie in full doses." 
liut not with stand ing the benefit derived from tlie ufle of this remedy, it 
did not cure the condition upon which the liajmaturia depended, and coil- 
atant relapses occurred, as shown by the following interesting statement : 

The quiniui^ woh coiitinQed In eiglil-grain dosvs in the morning and four ill tile 
.IbnuKin for ten dKjK, Kud then waa graduaU)' droppmi; and for twi^ntj-onu days thn 
f Malady seamud mippresBtd, and tlie patient IhougUt liimself quite iretl : but on April 
lltth it cume back. Then tt wna atavod.off agoiu by treiili doses aud luger doana. 
KincH tlien the patimit has taliua quinine imuieiuely, and tike fiillowiiig ie a HulnmM'y 
at its eSeuls : A^ lor tliu daily periodic attU'lu of deprtauiau toltowed by hicmaluria, at 
Qnt, as wu have seeu, it b&nisbed Ihem for twenty-one days. When resumed aFter a 
relapse iu one fall morning dose of eight to ten grains, it again put an end to the at- 
taclu for a time. But as time went on it was clear tliat the quinine acted u a toni- 
porary and pallialivD, not as a radiual romedy ; for if it were left off iu bad weather and 
if there were any uiiiiiitial exposure to cold, the coldness of tlie feet and bloody urine 
would follow. Secondly, to take quinine ia large doses soon becomes incompatible 
wlUi the occupations of life. The ringing in the ears which accompanies oinchonism 
is indicitive of a state of the brain — b kind of mild Hxhil&ratlon— lit for little besides 
novel-reading or other amusemeut. Thirdly, it became fialnfully clear that theqniuine 
gradiMlly lost its elTect in preventing the hmmaturin, aud that uo perseverance with it 
ur acoumulnlion of it in the system sutflced to eradicate the disease. The patient was 
in the habit of taking a cup of coffee before rising, aud with tliia lie used to help him- 
self to quinine powder out of a bottle, and to bolt down ten to twenty grains wramMd 
up in moistened imfer papfr, the iiea of which he was lauglil by Mr, Squire. I1ie 
beM effect of quinine was when it was renamed in a full morning dose after having 
been discoiiCiniied for some days. In the last and severest feverish altock in July, 
1871, Sir William Gull pulled him up at once out of it by very large doses of quinine, 
uombined with salidue and the liquid extract of bark ; and nny subsequent feverish 
attack has always bi-eii suppressed by the same remedies. With regard to the h«ma- 
fwla, the quinine has certainly been of enormous service in keeping it at bay ; but its 
"ttuet have liecome grad/jally less and leas, and often fail altogether. Nevertheless 

■ patient always feels the tieLter for it, and could not have lived all this lime without 

{loo. oil.). 

Dr. Tyson has found tliat cases which resist the use of quinine alone 
will sometimes yield to this remedy after the administration of a mercurial 
cathartic — ten grains of calomel followed by a saline cathartic. In the case 
of a negro who had malarial hEeraoglobinuria, thirty-ais grains of quinine 
foiled to break Uie attack, but the same quantity given after ten grains of 
calomel had acted succeeded. In this author's experience those cases in 
which quinine fails to effect a cure are not benefited by the admiuistratiou 
of arsenic pushed to the fullest extent admissibte, or of arsenic and iron ; 
nor has he found ergot to be of any special value in the arrest of the renal 
hemorrhage. The administration of mineral and vegetable astringents is 
recommended — vegetable acids, persulphate of iron, acetat« of lead, alum, 
gallic acid, catechu, kino, etc.— but it is evident from the utter failure of 
Uiese remedies iu Dr. Dniitt's case, and from the intractable character of 
the malady in cases coming under Dr. Tyson's own care, that the treatment 
by astringents is not very successful, and the propriety of administering 
styptics by the inoutli for the relief of renal hemorrhage is. perhaps, ques- 
tionable. Kest is undoubtedly an extremely important part of the treat* 
ment ; and among the remedies fbtmd re.^y of ser^-ioe in Druitt's case 
warmth La placed in the front rank. 

t teemod aa lhoug)i the whole phenomena, of which the bloody urine was the 

itaax, were supprefwed when the patient was madp warm early in the day, and kept 

Hft never had bloody nrine when feverish, though tlie excretion of lithatea a ' 
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pink Btuft VM greal, Dor yet if fae ivniaiiied in bed, trliiali he did once nr tvice till 
evening. In cold weatlwr, liv way of experimeiil, anci a tew limtui for inUuenza or other 
BGcIdeutal indiEpogilioii. An ordinary warm balli, or worm hip-bath willi a steaming 
blauket, ae recommetided by Dr. Stokes, was sometimes efficacioua as a prarentive. 
, . . Bat the tunet useful and comforting meaua of mokirig the tarfare warm and 
keeping it so was the mustard batli. 

Cases. — The following case is reported by Professor T^eoii (loc. cit.) : 

The patient was a iawver, whi eonsu1t«d me In June, 1B81, at the suggpation of Dr. 
W, W. Covington, of North Carolina He had freqoenllv- liad " chlils," and a con^es- 
tive cliill in 18TS. Three muntlis before 1 itaw him he began to pass bloody nrlne. 
He tiad no otlier sjmptotna, except A soreneM and weakuefe In llie neighborhood of 
llie u^jrum, extendin[( into the outer part of the left thigh. Tlie urine pacsed for 
me at the time of bis viiit was a d»jk reddish-brown in color, acid in rtartlon, hod a 
Epeciflc gravity of IU26, and deposited a sediment of almost tarry coiiEistencs, which 
was made up almost entirely of blood-corpuscles, and was, of course, highly slbaml- 
nouE, Tliere Were no tube-casts. He had been a dyspe])tic since seventeen years of 
a^e, and medicines disagreed with him ; but be was treated f^tfafnlly with qnintne. 
iron, arsenic, ergot, twusoale of lime, all without the slighlest effect. At the end of 
about a year from the time he consulted me, he heard of the Jackson Spring, located 
in Moore County, K. C, fifteen miles distant from Manly Station, on The Raleigh and 
Angusta Hailroad. He went there and remained one week. He stales that for the 
first two or three days the water acted decidedly ou his kidneys, and he voided a 
number of clots of blood. On t/if Ihint rfov "" Iraea of blood iliKijipiiirfi, and it re- 
curred but once since, on a very cold day In November last, but again disnppeared 
after a day or two in the house. This statement is so direct, and my patient ia so In- 
telligent and reliable, that I conld not but he impressed by It, and I am (jnite anrlons 
to repeat the remedy In another case. Unfortunately no precise analysis of this water 
Reems to have been made : but from what my friend writes it evidently contains iron 
and sulphur, and magnesia is also said to be present. It is promptly djuretla. 

The favorable result in this case makes it seem worth nhile to call 
attention to this spriiig ; at the same time we suggest the possibility that 
the amount of water drunk at these mineral springs may perhaps in certain 
cases be the important point rather than the character of the mineral in- 
gredients present Dr. J. R Thotiipaon. of Missouri, in a paper contrib- 
uted to the St. Louis Courier of M,-diL-iM (April, 1881), says: "Free 
diurests is desirable ; but this is best produced by the free use of water, 
nnd not by the use of irritating diuretics, such as turpentine, etc. . . . 
Water, plain or combined with mucilaginous substances, is tlie only 
diuretic I have had occasion to use in treating a great number of cases 
during a service of four years as Confederate surgeon and a ten-years' 
residence in tlie malarial districts of White and Arkansas Rivera, in .^kan- 
sas. Cure the malarial malady and you can cure the hiematuria. . . . 
I regard quinine as the sheet-anchor iu the treatment of malarial hiema- 
turia." 

The following case is reported by Druitt : ' 

Mr, , aged flfty-nii years, tall and sallow, was sent to me by Sir .lame« Paget 

on December 28. 18fi9, He passed several years in India, during wliioh he had a 
severe liver attack and piles, which were succeasfuUy treated. He also had an attack 
of malarious fever, Still bis health was good on the whole till the year IS.'iS, when. 
during a long ride in winter, lie got excessively chilled, and on making water on his 
retnm pssaed what seemed to be " black blood." Ever since that he has been subject 
from time to time— say once in three nr fonr months— it he gets chilled, to an attack 
of fever and ague, followed by sweating ; and as these attacks go olf he passes " black 
KHler," with a mental sense of relief, as if the black water curried off something 
These fever and ague attacks occur, as has been said, seldom, and are only 

BobeK Draltt, M.B.C.P., In Med. Tines h Qm., Land,, Hay 10, 1878. 
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mprii(li!i>t i^ipoeure ; but at any timti during colit ivi^iLtlier nnd oorlheast 
_, JHnds he it \M>\e to risu in tlii^ moruitii; feeiing Vfr/ BKed;, &nd although the uniie il 
ail rjglit thuu, thai which is pssMd kftur brvakCast, and Boinetiums after luaali too. is 
u thick aud black hh tar. 'I'lien tliu iiriiii- pasEed during the oreniDg and iiight is 
quite (rlear and iiatuml. At the lime of these attacks t, peculiar BallowneBs MruBS the 
lorehead is notiooiL by the palieiit'a family. He ie conaciouB Ihftt the moriiing is tlio 
wBftk part of hi* drvy. Formerly headache, now a kind of cold nausea, accompMiie* 
the paroxyaiDB. If lie geU up wall, and keeta warm, aud takes exercise, ha may Iw 
all right; but if he drives out in a northeast wind ha is vury lialile to lui attack. He 
alto believes that void water drauk liicautiouEly liaa brunght It on. He oan bear to 
itasfa the face with cold water, but not tliH Itands. 

The patieut U tall, sallowlah, and has loat weight ; he sloepa well and warmly ; baa 
no giddiness, nor iiiimbneBs, nor inequality of circulation aud warmth. The tongue ia 
reddish and Sssured ; the appetite good, no thirst nor dyspepsia ; bowels torpid ; ths 
pulae ia SO, steady. There in no loiral blueiiess or cramp ; llie effect ol' cold is general 
EhiveriugB, not local etajnaliou ; he perapirua freely in warm weather ; the urine is 
Tery often of a dark orange color, with red Eedlment, hut the morning urine Is treuer- 
ally natural. Ho never had actual gout. Tlie hiematuric attacks leave a little un- 
«ii^qck; aud sense of weakness In the loius, but uot enough to notice aerloiuly. . . . 
The nrine passed during the paroxysms was in all respecta like that ootioed as tbtt 
lecoad variety of the preceding case— dark ; a copious grumoos sediment, full ot 
disorganized blood -globules moulded into casts, with the supernatant urine deeply 
tinged with blood. 

There were two remedies which I prescribed, and which did him good. One was 
the mustard-bath used freely in the morning, to get up a good cutaneous circulation ; 
and the other quinine in large doses — 1>., fiCIeen grains daily (ten grains early in the 
day and live later). By means of these he considered hlmielf virtually cured, so for 
that he could live in England and keep his malady at bay. Instead of hanging about 
him for days together, it eamo ou only once in aii: or eight weeks, after enposure or 
_ imprudence. 

H Okavg iI\i_\Ri.\L H.EMATfRiA (" Hemorrhoijiti Zlalarial Fccer"). 

Dehnition. — A fatal form of innlariiil fever prevailing only in intensely 
maloriouB rej^ons— cliieflv in the tropics — aud cliamcterized by jaundice 
and hfematurin, or hfcmatinurio. The pyrexia may be either intermittent, 
remittent, or conLiniioua in character. Thoee attacked are for the most 
part the victims of ciu-ouic malarial cacheua or of chronic alcoholism, 

SiNOSTMS. — HemoiThagic paludal fever ; icterode pernicious fever ; 
hilioDs hcemBturic fever ; bilious fever of the tropics ; malignant mala- 
rial luematuria ; country yellow fever ; black jaundice ; malignant jmin- 
dic« ; bloody chills ; yellow chills, etc Fr., Jv:vre biHewe mflanitri(jHe ; 
Jihrrebiiieutie hemaliiriqiie ;Ji'vre pernicteiineiclinque ; ji^tre JaunepaluiUre; 
fihyrejaune dee Creoles et den arclimal's, etc. 

EnoLooT. — The hemorrlingic malurial fever at present under considera- 
tion is due to the recent and intense iiction of malaria, and does not occur 
u a remote result of malarial poisoning, as is the case in the form of inter- 
mittent htematuria previously considered. It is therefore uuknown out- 
ude of malarious regions, except, jiosaibly, in persons who have very re- 
cently come from such regions. 

l2ke other forma of malarial fever, it is endemic only where the o«nili- 
tiona of climate aud soil are favorable for the generation of mahirio, and 
like them it never prevails as a veritable epidemic. The area of its en- 
•letnic prevalence is more restricted than that of malarial diseases gener- 
ally, and correnpondti with the tei'iitoriol limits which are I'ecognized as 
especially prolific in malaria. 

Such regions are found in tropical Aiuericn, in the Bast and West In- 
dies, upon the coa^t of Africa — and doubtless in the interior also — and in 
the Sontheru portions of our own country, especially 1q the rich riyer 
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bottoms, nod io awampy lc>oalities in the States of AUtb&ma, Slississippi, 
Ziouisiaua, nnd Arkansas. 

In the Northern portions of tlie United States the djseaee under eon- 
sideration is pi-acticall.v uaknown, and it was so rare in the SoutUeiii 
States mentioned prior to the late war, and hmt uinue become so coninion 
in certain localities, that aoine physicians have been disposed to regard it 
as a new disease. There is evidence, however, that cnses occurreil long 
prior to the war, and the inci-eaaed prevalence siiR-e is probably due to 
causes connected with this pi-otracteil struggle— cuuses relating both to 
uiolaiia-production and to the susceptibility of the esjiosed population. 

That the disease is not new in this country seems to be established by 
the evidence given by Dr. McDaniel, of Camden, Ala., to n'hom we are in- 
debted for several valuable papers relating to it. He says : 

Id railing tip 1117 own reministiciiceB, I am sure that I Lave occaEicniulIy, eret llnru 
my boyhood, bkhii Uolated cases ot wliM wm oouHid«red inlKiue bilioii* fevoi', with llie 
iurfHces and uiiiler tfuaes sUinud deeply yellow and with tlie urinti deep red. Tbvy 
iTHre nearly all falnl, and weru callud in older plirasu " bilious cougeBlit-e," and in 
more recitnt " perniciouB bilious." 1 have abo, but more rarviv. knoirn gmupaof sim- 
ilar cases aasocfated ; «ny three or (our otaea ocDurriuK ou the saino premises, or In the 
Mrae family, about the same time. All such caaeli. in addition to the deep ao-Ral1ed 
bilious color and the red urine, Lad jactitation, suspirlous breathing, iuordiuale thinl, 
uud vomiting of variouslj sliaded and tinted so-called hilioiig mutters. By diligently 
iuquiriiig 1 have ancertalned that very many old physicians, some of whom have now 
retired from practice, are satisfied that they liave obHerred similar cases, sometimes 
singly and sometimea in groups. 

The late lamented Ur. A G. Habrj, iii a report of .1 cnsB of IntermitUug ioterodv 
hinnaturio fever, made Io this aasoomtiun in ISTU, aars : It is a mistnki; to suppotie that 
this is a new form of disease. More than twenty-flve years ago I treated, in the viniu- 
ity of Selma, cases ot intermitting fever presenting, iu n marked degree, all the symp- 
toms charaoleristic of thecu coses at the present day.' 

Although not a new disease iu this country, heinon'hagic malarial ferer 
attracted but little attention before the civil war, and probably was fre- 
quently confounded with yellow fever, which was by many believed to Ije 
an endemic disease in our Southern seaport cities, and which frequently 
extended from tliem to smaller towns and country villaged, where it was 
also looked upon as of local origin and not infrequently supposed to be 
due to malaria. But sine* the war yellow fever has been generally recog- 
nized as an exotic diseitse, which does not appear in our country unless 
iuti-oduced from abroad, and our endemic hemorrhagic (melanuric) malarial 
fever has been differentiated from it by Uie careful studies of numerous 
physicians in the Southern States. 

The increased prevalence of this disease since the war is generally 
admitted. This is probably due partly to the renewed cultivation of a ntii 
malaria-producing soil iu regions where agriculture hod for several yeara 
heeu necessarily to a great extent neglected. But it is chiefly, we believe, 
to be ascribed to the reduced resisting power und greater exposure of the 
white population, who in the mid«t of privations were to a considenible 
extent obliged themselves to perform the agricultunil labors whidi Lad 
previotisly been allotted to their negro servants. This is the answer we 
would give to the question which Dr. McDaniel presents in the following 
forcible language : 



^^^B tertnlew, non 
^^H^ HiminUiDii of 
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mpt from eien lliii. the direct of p11 maUrinl !lli> — llu' very 

I HiminktiDii of ftll extreme malnriul injiiiif<-slation!i ■ Has not (he nid malaria ocquirRd ii 

gtsatvT inlensitj ; or appearud i:i more orerpoweriiig quantllj' !' or diffused itsult' to 

wider limits f or, if a cbeniicul tliiug, undergone some allutropic uliangu, thus beaoia- 

iitg a modifled eause sad li^adiii^ to i:Drreiipondiiig),v modiSi^ effects ■ or Las a nutr 

raaUria sprung into play, acquired ihe aaeendenDj over llie old, uid tliux brought into 

, pnuLinetice the nev order at syniplums 1 or lias some new morbiUc ugent allied itael: 

L'vltli the old malaria and leut to it additional wuapous. treab powur, and greater 

Blsrmiiabliiueea !' or have the cuuEltluliuu and blood of our people, overpowered in war, 

Kwweil down iu pilitical despond»ucy. iiiijirosperoUB in indiislrial enterprises, xtripped 

T Ot old, accustomed, opulent surroundings, deprired of a liberally varied and nutritious 

P diet, clad in deflrlenlly proleulive livery, and foreed out 10 greater hardships, greater 

I Iftbors, and greater exposures, felt an iulimale, profound deteri oration and bevoine uu- 

' sUe to widistand succes<t fully, as ouoe tbey could and as once they did, the uuchaugod 

P Inflaenoes of our some old morbid cllmaUc conditions T (Op. oit.J 

The disease uuder consideration is well known in tlie West Indies, and 
■ good account of it lias been given by Siilliviin iu his "Endemic Disi- 

s of Tropical Climates," under the heading "The Bilious Fever of the 
' Tropica" 

Upon the western coast of Africn, and especially in Seiiegambio, melau- 
nric inalariiil fever is an extremely common and fatal disease. We are 
eq>ecially iudebted to the medical ofiicers of the French navy for an 
account of it as it occurs upon the African conat, and above all to Berenger 
Fentud, who has given us u resume of the coHtributions of Ids predecessors, 
in connection with his own extended observations, in his viUuable work' 
published in 1874 

We shall have occasion to draw largely upon this important work iu our 
farther account of the disease uuder consideration. And first we i-ecord 
the following conclusions reached by the author as a result of his extended 
and conscientious studies .- 

I The moat tnalariou* rtniont ar« ttioae moit fertSe in (Ac praduetitin of thin affeetiBH 

I (p. Ml). 

Xelanurio bilious ferer, which Is universally considered as a special manifeetatiuu 
of malarial iuluiicatiou, is an eiid<^niic disease upiiu tlie coast of Afrii^u. Not oiiiy hat 
it no ttiologinil retiitiait icilfi ydliic j'fei; but it Itiu ubmiitldy nut been ii'^fiueiieeit bg l/iii 

<nMWi>(p. («}. 

The observations of Feraud correspond with those of physicians in the 
Southern portions of our own country aa to the comparative immunity of 
the negro race. But this immunity is by uo means absolute, and a well- 
marked case in a midatto is reported ; also a fatal case iu a full-blooded 
negro, which did not come under the author's personal observation, but is 
extracted from the clinical records of the hospital of Ooree. 

The researches of Fiiaud show that while the disease tinder considera- 
tion is undoubtedly of malarial t>ri<{:in, its special clinical features arc to a 
great extent due to certain occeasoiy or predisposing causes pertaining 
to the individual, which have no^ perhaps, in this country, received the 
attention to which they are entitled. Aa this n sn important subject, and 
as the increased prevalence of the disease in our own country since the 
war is doubtless largely due to increased individual predisposition rather 
than to increased malarial evolution, we shall quote quite fully from the 
author named with reference to the influence of this etiological factor in 
the production of Itemorrhagic malarial 

' De la Fiivre Bille 
£lnde elinirine faite ai 
Harlne, eie. 
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Jiifiuftiff. of Alimentntiop. — . . . It is not impossible that the greal differenca 
in the number attacked at Saint-Louis or at Gorco, and thoee wlio occiipj' thu military 
poflls, tliat the loBJ-ked difference na regarda the rulatire froiiUKnej- uf atlackg Hmong 
officers BJid eoSdiers is due in part to tlie diUvrtiiiee in food. In tlie ctmlral regiom 
fresh meat is sufflciiinily abuiiciant and fresh veguliiUleB ara uot entirely wMiting, to 
tlint the diet may be varied in u mnnner supportable by the nrgnniutiou ; but at the 
poalH the Baropeans, being tor tliK most part condemned to eat sallnd provisloDS and 
dried ve'getabl«g, deprlrod ol fresh meat aud griit>n vegetabiii, are incoiiteslably eery 
badly uouri shed. 1 do uot, indeed, believe that this bad nourishment induces Dtelasurlo 
bltiouB (erer in preference to any other form of malarial intoxication. It only serves, 
in tmth, to induce profound annmia very rnpldlr. and thus leaves the Individual dis- 
anned tu^atust malaria, of which the diEeBse under consideration is an extreme mani- 
festatiun. 

Infiurnfr of Ihmipatien.. — This ii very considerable, aud I do not haaitate to place 
it at tlie head of the secondary caoaes of this disi^ase. In truth, a careful eiamiualion 
demonstriLtes that in more than one-hatf the coses the attack hits folloned tlie exces- 
sive use of aloholia drlnkv, a prolonged debauch. I liave verified the fact more than 
twenty times in tlie forty-five cases which I treated iu Goree. It is well known that 
drnnkenuess is unfortunately a very oommou vice among our soldiers : the garrisons in 
Senegambia form no exception. On the rontrary, placed iu a country where ennui 
consumes an individual at each instant ; where the huat of tiie atmosphere causes a 
constant thirst : where uostalgla comes the more easily, inasmuch as the oecupUlons 
■re very restricted, and that the slightest muscular exertion iuduces fatigue, they 
frequently become iutoxlcated, Anotlier cause pushes our eoidiers to akoholism la 
Senegal : they live in the midst of a negro population frightfully given to druukeu- 

This alcoholism is so common among the individuals attached with bilious melannrio 
fever, that the Htst phyaicians who made miiupsies of individuals who had snccumbed 
to tliis disease considered as pathognomonic an alteration of the stomach which I 
have demonstrated many times to lie only a lesion pathognomonic of the abuse of 
alcohol — Iu » word, alcoholic gastritis. 

Alcoholism acts aa a predisposing cause iu producing anemia ; hut it nets also in 
another manner, more direct aud consequently far more potfnt. It is known that 
when iujested alcohol passes hy the portal vein and causes congestion of the liver. 
. . . We can easily comprehend lioir this excitement repeated, in addition to other 
causes, ends by predisposing the individual to hepatic affections, to which category 
bilious melanurio fever undoubtedly belongs. If u'e suppose au individual suffloiently 
prepared by exposure to malaria, we can easily understand how a'coholism nay 
b«cotne a determining canse. and, as I have jnst said, I have many times had ocouiou 
to verify the fact Lliat the direct aud immediate caiue of an attack was a more or leaa 
prolonged intoxication. Nothing is more coinmon in Kenegal than to see an individual 
who has been intoxicated [or two days attacked on the third day wilii the prodromes 
of this diiease. 

FOmud recognizes refrigeration ancl iusolation as exciting causes of 
bilious melftimric fever, and suggests (p. 270) that the attacks which are 
frequently developed by a change of locality, even when this is from an 
unhealthy to a more salubrious location, are jjerhiipa iu great part ilue to 
refrigeration. The depressing effect of niercurial treatment is also recog- 
nized OS a predisposing cause. Our nuthor aaya in regard to this : 



I would say that mercurial treatment, whether long continued as in syphilis, or of 
short«r duration as applied to the treatment of the acute eudemle affections oF hot 
countries (dysentery, hepatitigl, seems to me to be a notable predisposing Rftnse to bfl- 
ioul hsmaturic fever, and 1 believe that it will heuuuforth be necessary to give the 
greatest attentiau to this iwint (p. 256). 

The influence of a protmcted residence tn a malarial region, in conoeO' 
tion with climatic influences and the secondary causes lieretoforB men- 
tioned, in establishing an indi\'idual predisjioHition is shown by the fitct 
that iu 185 oases 10 only occurred in individuals who hiul passed less than 
a year In the colony, while 28 occurred during the sPcond year of residence 
and 79 during the third year. The number dtiricg subsequent yei 
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for the fourth, 9 for the fifth, and 28 for a longer period than five yenra. 
The diminution after the third year was due to the fact that a hirge major- 
ity of the Europeans did not remain in the colony for a longer period than 
three yeai'a, an<l not to any tolerance acquu'ed hy long residence. 

Relapses are frequent, and instead of eserting a protective in£uence, as 
in yellow fever, one attack of hemorrhagic malanal fever constitutes a pre- 
disposition in the individual to be attacked again. Fi'raud says that out of 
Si cases which came under his personal observation in 1871, more than lialf 
had previously suffered an attack. The same observation was made tn 
1872 and in 1873. This corresponds with the experience of our ph;;-sicians 
in the South who have had opportmiities for observing this disease. Dr. 
Jerome Cochran, of Mobile, Ala., has recently collected extensive data rehtt- 
iug to this disease as it prevails in Alabama. He writes me that 

ividual an indellDit« number of times in iuoc^b- 



This is quite in occoixlance with the conclusions of F4raud, who has 
studied very carefully the seasonal prevalence of bilious melanuric fever in 
Senegambia and tlie meteorological conditions which govern this preva- 
lence. Cases occnr throughout the year, but the disease is most common 
in the autumn and winter, "when the marshes have the greatest and most 
pernicious activity." 

According to Colhi, this form of malarial fever, which he deaiTibes 
under the heading Ji'iiyre pernk'teuKe icleriqae {hemorrhagic, hematuTique, 
Jiiore jaune palualre), was more common in Borne among the civil popula- 
tion than among the French soldiers, whose residence was of comimratively 
brief duration. He agrees with other authors in saying that those attacked 
•re for the most part individuals who have suSJered frequent attacks of in- 
termittent fever and who have arrived at an advanced degree of cachexia. 

The relative frequency of attacks of bilious melanuric fever in the 
french FosseesionB on the West Coast of Africa is shewn in the following 
table, which we have constructed from the more extended tabular state- 
ment given by B.-renger Feraud on p^e 288 of his work refeixed to : 

Annual Ratio per Hundred of Mean Strength of Cases of the Various Forms 
of Malarial Fever occurring in the French Fossessioiia on the West Coast 
of Africa. 
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RiTor P«0, 


OoldOoMl. 






Uppw BeB>csL 


UMdl^StnonU. 


o.ba«.. 


HftUrial fever 

'■ perniciciiia. . 


80.9S 
0.03 
3.68 


T73.9e 
2t.3l 
0.30 


327.13 
S.(H) 
7.80 


6Bfl.75 
87.70 
13.30 


030.00 
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These figures show the frightful prevalence of fatal forma of malarial 
fever upon this insalubrious coast, where the only cbauce for a European 
to escape from the deadly effects of malaria seems to be to escape from the 

- eoiuttry before his vital resistance is completely overpowered by repeated 

, ittaokB of the less fatal forms of malarial disease. 
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j3 malaria and MALAIUAL DISEASE! 

In our own country liemorrhttgic niiilannl fever is t^rapamtively rare, 
' even in tke moBt intensely malarious s^c-tiuns. ^IcDnniel sajs : 

■ localiticB the selinres, in rniy ifivcn vcar. ilo iiol rrach one per oenl. t>t 
lh<? inhabit&ntE ; vliile in oUivr piftrrs a familv nt leu may have five enaes during one 
BMuoD, or nfty ptT cent, of seimrea. In isfl. in tlio town of Cainilen, witblii Iho 
rorporatu limila tbera wen only four cases til a population of ei^ht hundred : and oF 
lliese four ctaea otilr ifae proved faul. This ironid glv« Ihe ratio of iwiiiirM to 
papnlallon one-haif of one per ceiit., of mortnlll; lii Mizures Ivenly-Qve per eent. 
'''iroughout Hie Male of Alabama I am satisfied that the Beiziire* are much lesa than 
H-hilf of ouu per cent, of tlie population. 

Clihicai. HisTORV. — The prominent aiicl chBrncteristic Bymptams of th6 
fonn of lualariikl fever under coiieiileration are icterus, developed early in 
the attack, and melanuria — licematuria or liEenioglobinuria. Cases of fever 
attended witJi puasive hemorrhages from the naree, gums, storaaeb, or 
bowels, but in wliiRh tliese patho^omonic ayniptoms are absent, do not 
properly come under the present heading ; and it truly malarial in their 
origin belong to the group of cases which we have described under the 
title "Adynamic Malarial Fever," in which such heinorrhages occasionally 
occur, although comparatively rare, and in which the advnamic and hemor- 
rhagic symptoms are (rommonly due to a scorbutic or septic coui plication. 
As already stated, this disease finds its Tictims among the older residents 
of malarious regions who linve become cachec-tic and broken in health 
from repeated attacks of intermittent or simple remittent fever, or from 
the combined influence nf malaria, iinprojver food, intemperance, et«. 
Berenger FiTaud says thnt in Senegal tlie newly arrived Europeans enjoy 
an almost complete immunity, and that tlie arrival of a fresli detachment 
of troops from France does not nt first add t-o the number of cases 
admitted to hospitnl. 

Fi-miid ilividos the cases into four ciitegories. wln(>li he says eoirespond 
with the types of ordinary miJariul fever, viz.: Fiiirt, the intermittent 
(tfg'tv) ; second, the remittent (iln innijeiinf gmcili) ; third, the pseudo- 
continued (de serieunn gravity) ; fourth, the continued or m'di'rriiite cases 
[d'e^lrhiie tiraeilf't. He remarks, however, that tlie terms Uyir'; and in- 
termittent and mni/HHiu: and remittent must not be considered as absolutely 
synonymous, for sometimes the pyrexia in comparatively mild cases may 
have a remittent chara<^ter, and extremely grave cases may be iutermittent 
in type. 

Dr. McDnniel also recognizes an intermittent, remittent and pseudo- 
continued type, and says of the intermittent cases that the paroxysms of 
fever and the lifeinaturia are quotidian. He has never seen a tertian or a 
quartan, but has seen the alternate days better and worse, "indicating 
double tertian," 

The hemorrhagic attack is commonly preceded by one or more par- 
oxysms of simple intermittent, wliich may or may not present indications 
of the grave symptoms shortly to Iw developed. Acconling to Feraiid, 
these Initial paroxysms are usually more severe than tliose which the indi- 
vidual has commonly experienced in previous non -hemorrhagic attacks 
and the chill is especially well marked and prolonged, while usually, in 
Senegal, the cold stage is scarcely noticeable in ordinary intermittent attacks 
occurring in old nialarial subjects. The initial paroxysm is also followed 
by an uuuaunl degree of lassitude and muscular soreness, the tongue is 
heavily coated, nnil bilious vomiting may occur. Sometimes the following ^ 
is attended with inelaourio, and yellow discoloration of the oon- 
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inctjvse mny be ctiacoTcrod. Or a aecoml still more Bevere paroxyam may 
Bcor, and it is not until the tiiird, or even later, that the charaateristic 
Diptomn are developed. Dr. McDaniel saye : 

s hsmuturia yenorHll^r liej;ins in thu rold et>;e, and this ia then often very pro- 
1 ; but it Eometimea ftppesra flrst In tlia liot Bias's- The mere act of Tuidiug tbu 
ver, distinat from the liemorrhag?. and even wlmn t)ie voiding 
IS pUvo in lliij hot stage, Ihu hHrnon-hagH may somutimes dnte bock to the oliill, 
.e hemorrhu^, lionever, undoubtedly coatinoeB and often increae«H during the liot 
gB, and diBAppears only whan free Bwaatin.i; is induced. And hern let me call 
HpMial attention to the impnrtnnt fact that the owealin; stage is always, irhen un- 
anisted. Imperfectly developed in all the cases of all forms of tbis fever, niid tlie mont 
imperfectly in thi- most ravtire. When there is ltd equate and efficient dinphorpHis — 
forming a propor Bwaatin^; Blu;e - there is generally a dielinct interiniasion in the liem- 
orthage, and nheu there la nut tlie one there is not the other. 

77ie urine prior to the nttack ia often hinh-colored and " feverish " for 
ifi days and deposits a heavy lateritious sediment upon cooling. During 
h«raatiirie paroxysm it assumes a color which varies from hglit red, 
gh the various ahudes of maroon to so deep a red that it nppeam 
loat hiack. The bloody urine is sometimes passed in considerable qunn- 
'titles as often as every fifteen or tsveuty minutea MeDoniel says tliat 
Bometimes as much as a pint may be passed every fifteen minutes ; but 
certuinly this could only be for a veiy l>rief perio(K Fiiraud has 
commonly seeu it vary from 150 to 300 grm, in the course of n par- 
oxysm, and once, a futitl case, he noted the excretion of three litres 
(5.28 piuts) during the first melanurio access. In another, non-fatal, 
case the amount discharged in twenty-four hours was four htres and a 
lislf (nearly eight pints). These qiiautities are said, however, to be es- 
ceptionaL The urine is almost always Eicid when lirst passed, and is more 
jx leas albuminous occordiug to the amount of blood contained in it. The 
ifio gravity ia from 1020 to 1040, Occasionally, at tlie outset of an at- 
the urine when passed retains a uniform tint and does not deposit 
My sediment ; but usually it deposits very quickly a muddy sediment, of 
ft gt^sh tint, which may occupy niorft space than the supernatant and 
deeply colored fluid portion. In tlie i-emittent type the urine often clears 
tip to some extent during the remission without entirely losing its color ; 
and in the gi^vest coses when there is a period of complete apyrexia the 
color disappears. In these cases the qu:mtity seci'et«d is often greatly re- 
duoed and complete suppression may occtu* some hours before death In 
fatal oasea. FiT.ind has not been able to make out any definite relation 
between the color uf the urine and amount of albumen present, and the 
severity of the attack. He has seen the urine equally black and equally 
albuminous in the various gi'ades of the disease. The amount of albumen 
^JB sometimes so great that when coagulateil hy heat or nitric acid it com- 
letely fills the test-tube. The sediment often contains tube-casts, and the 
' mol presence of more or les<) deformed and decolorized blood-oor- 
aho3 been veiifieil by numerous obsei-vers. But they are not always 
band, and the number does not seem to be in proportion to the depth of 
color of the urine. Indeed, the accounts of the microscopical examination 
of this fluid given by various observers indicate that in a majority of the 
cases they are far from being abundant, and that in many a diligent search 
fails to reveal their presence. If, therefore, the color is in truth due to 
an escape of blood from the kidneys, as is generally believed in this 
coantiy, and as is indicated by the natne "hemorrhagic malarial fever," by 
whid UuB disease is known in our Soutbwn Htates, then we must admit 
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that the red blood-unrpuscles. owing to some chemical i>eculiftrity of the 
urine or to some change iii the corpusclea themselvcB, occuning prior to 
their escape irom the renal vesHels, unilergo rliHintegration in a remarkably 
short period of time, anil thnt tlie mu<ldy sediment in made up of granidar 
di-bris resulting from their disorganization. This is the opinion of Pro- 
fessor Tj-son, who says : 

In Ihifl form ot diBeasp. espeFinUy, it oflen linppens that the coloring matter only 
and the debris oF blood-diskB art) foinid in tbi< urine, very fev aud otten no entire 
Dnea being discernible— iu other words, we havn a Irue hemoglobinuria or hami.-i- 
tinuria. The urine ia of course albiiminoiiH. A tipncimen recently receivod from North 
Carolina and analTzed by Profiwaor Wnrmley contained iio corpuiwles, but revealed tliu 
Epeotroacopic biuid chHruteriBlic of hatinoglobin. 

Fi/raud has arrived at the conclusion that the presence of blood in the 
urine is exceptional, and that the luelannria is due to bile-pigments. No 
doubt these pigraeuta ore also i)re8ent in greater or less amount, but we 
are not prepared to admit that the characteristic appearance of tie urine 
ia due entirely, or even chiefly, to these pigments, as FfTaud asserts. His 
opinion, however, is entitled to the greatest consideration, based na it ia 
upon extended observation and nn attempt to settle the question by 
chemical and microBcopicol tests. He says : 

The verj remarkable rolnr of the urine in niflUnurin billons fever has <raDBed tht' 
vulgar to Iwlieve, and for a long time the doctors also, thai the liquid coutniiiEt n largK 
proportion of blood ; and I contew thnt for my part I have hern very much struck with 
it. At flrat viuw, It seemed to me very diflloult to believe that the oolor whfcli I bad 
before my eyes was not due to blond, aud even to very pure blood, but my opinion has 
been modlfiod. Seveml observers have claimed to have mnterial proof that the color 
is due to the presence of blood. . . . But beslilps these nfflrmations we are able to 
cite a considerable number of observers who have never been able to discover anythine 
comparable with blood-globnies. Under these circiimstiiiicos it was natural that I 
thould wish to form an opinion baaed upon direct observation. And in the llrrt place, 
I examined more than twenty different specimens of melaiiurio urine by means of tlir 
mii^roBGope without ever diacovering a alngtu blood globule. I awnys found an abim- 
dauce of dfibris of epithelium and urinifemua tnl>e-eagtB of two kinds— hyaline and 
((ranulor — but not in a single instance, notwithstanding long and patient researches, 
anything which resembled, even remotely, the blood-slobiiles. 

Not wishing to Irnst to my personal otoervationa, I have had numerous examinations 
made by the inediral olfirers nnder my ordt'ts, several of whom had ample e^cperience 
iu the use of the microscope, but no one among them was more successful than my- 
self. 

After giving in detail the chemical researches by which the presence 
of bile-pigments and biliary acids was determmed, Feraml states hia cou- 
clneions ns follows : 

We infer from the results obtained — 

1. That the urine of bilious melanuric fever does not contain ■ trace of blood, and 
that the very remarkable color which it presents is due to the presence of a largw quan- 
tity of biliary matters. 

2. That the bile.pigments which it contains in great quantity, and which (rive 11 a 
dark color like thai of Malattawioe, Infusion of coffee, tte , are bilirubin and bilitachs- 
in, to which we muit add the biliary Hcidii. 

3. That these biliary mailers are also found In the blood coming from the llrer. 

Upon returning to Europe F^raud submitted specimens of melanuric 
urine to the distinguished French cliemist. Bouchaixlat, who decided that 
the color was due entirely to bile-pigments, and stated that he had pre- 
viously analyzed numerous sinulAr specimens with the same result 
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P^Tfiud does not doubt the correctoeBs of the obaervntioiiB of those who 
I kive reported the presence of blood -globules in melanuric luiue, but he 
CODsiders this an occitsionol and accidental circurostance. Dr, Joseph 
Jones, of New Orleans, finds both blood and bile in the urine of " mAlatial 
htematuria." He says : 

-The piwsence nf the nlbnmpn in tho Qrine of maliriitl htemataria is aUenrled alai) 
ffilh colored liluud-corpiuiulM!, exeretorjr cells ut tlie kidnvj'B, und easts of tliti tubuli 
miaiieti, impiicti'ii ottenlinns with colored blciod-globulua. 

In the raikl form of iutemiitteut litematuria Professor Tj-aon says th»t 

■ the urine dep<i8it8 a dark reddish-brown sediment, which is frenerally, 

copioua, but varieB with the degree of coloration of the urine. " Thin sm/- 

iment is made iifj cldfjiij of red blood-disks, or the granular debris result- 

I ing from their disintegration." 

In a very ebaractei-istic case of bilious melanuric fever, corresponding 
Jwrfectly with the cases described by Feraud aa coming under his observn- 
tton on the coaat of Africa, Professor Jones gives the following account of 
the mici-oscopical and chemical characters of the urine : 

Amoitnt of nrine pnased during twenty-fonr lioiirs, Novpmber 30lii, A.M., to D*- 
jmlMtr lit. II A,>i. (li^TiJI, 1,5<>U cubic ceiitj metres, t'p to this obsurvatioii , comroeno- 
ing November *Jtli, !( a.m.. tlio urinary Becreliou had been almost entirely puspended, 
and ths patiunt stAt(« that during tlie preceding chill and (ever he had pwu^d little or 

Heavy deposit of casts of urinary tubes, ezorelory cells of kidneys, Iilood-cnrptiscles, 

' — -Oe at ivinmoiiin and soda, giving the orina a muddy, brownlsii-red color. This 

•ellled very sloirly, and the clear nrins then presented a deep broirn and green' 

-black color. The deposit coulained blood, and stained bibulous psper of a red and 

lltov odor 1 and smnll coagula of blood vera also visible. Cliemical analyslii revealed 

■ " presence of the coloring matU'r and acids of the bile. ' 

iteairalilo, in view of the conflicting^ eridence before us, Uiat 
lOre extended observations should be made with reference to tlie cause of 
the discoloration of the urine in this disease ; for while we must admit 
that the presence of bloo<l has been established in numerous cases, yet it 
la beyond question that bile -pigments are also present in large quantity, 
iuid perhaps more uniformly than blood. The disease is esBentially a 
bSioua fever, and aside from Uie presence of blood in the urine hna no 
decided hemoTrhftgic tendency. Healthy blood in normal iirine would not 
give us a fluid corresponding in cberaicnl and physical characters with the 
porter-colored — sometimes nearly black — urine of this so-called hemor- 
tiiagic malarial fever, and it would be a mistake to suppose that renal 
hyperemia and passive hemorrhage is alone sufficient to account for the 
melanuria. Under these circumstances the name given to the disease by 
Firaud— /(^ure hitieiwe m'tlaniirique — seems more appropriate than thnt 
vhich has been generally adopted in this country — hemorrhagic nmlaiiat 
feror. We have not, however, felt jusiilied in rejecting the latter name, 
altiiough we are not entirely sntisfied that the presence of blood in the 
nrine is tbe prime cnnse of the melanuria. Evidently if the discoloration is 
du« to an r.r(.Teliijn of blood-pigment together with bile-pigment« resulting 
from the destructiou of red corpuscles while still in the blood-vessels, the 
term hemorrhagic is not properly applied to this disease. 

JcTBKUB is di5veloped simultaneoualy with tlie appeai-nnce of melanuria ; 
and BO closely are these two jtathognomonic symptoms associated that we 
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are justified in l»elievinp that both depend upon the same pathological con- 
dition. According to I'rofessor Tyson, this isdue "not to retention of bile, 
but to the disiutegration of blood-corpusnlcs mid the solution of their 
coloring matter, which di£Fuses through the tissues nud stjuiia tliem yellow 
or yellowish-green . Fi-ntud. on the other liaiid, believes Ihe yellow dis- 
coloration of the skin and tisauea to be due eutu-ely to the presence of bile 
in tbe blood ; and tliia view is sustained by the observationH of Jonea, who 
says with reference to the case previously referred to : '■ Chemical analysis 
revealed the presence in the serum of the blood, of tbe coloring matters 
and acids of the bile. Tlie deep golden hiie of tJie senim was caused by 
the bile-pigment, which imparted the golden hue to tbe skin and con- 
junctiva?." ' 

Icterua ia usually first observed at the outset of the paroxysm in wbicb 
melauuria first appears ; but in esceptionnl cases is developed during the 
preceding poroxyam. The yellow tint is first noticed in the conjunctiva; 
and rapidly becomes generalized, ao that it is not rare to aee a patient who 
was pale and anicmic before a melanuric paroxysm, in the intermittent 
form of the disease, present a decided sa&ou tint at its termination. The 
discoloration may vary from a alight icteric tint to a deep bronze oolor. 
/( 18 most ivlenite during the febrUe paroxysm, at ihe veri/ lime vhen the urine 
in de^ly colored, and /adeit oiil to some extent during the inletiiiinsion, 
when the urine haa reKumed its normal appearance. This certainly seems to 
be a very decided indication that the discoloration of the tissues and of the 
urine is due to the same pathological condition. 

" Tlie lips, nails, and all the tissues exhibit the yellow stain ; and the 
discharges from the stomach and bowels, as well as the saliva and the pas- 
sive cutaneous transudation, when they touch the clothes and bedding 
impart to these tbe aanie tenacious color " (McDaniel). The serum from 
a blister also eshiliits the characteristic yellow color, and according to 
F^raud, chemical analysis shows that it contains bile. 

When the disease runs a favorable course the icteric tint gradually 
fades and leaves the patient with a dingy white and extremely antemic 
complexion. In cases which are quickly fatal the skin is commonly of a 
deep orange or lemon color, and upon post-mortem examination the tissues 
generally are found to present the same tint When, however, tbe disease 
nms a protracted course in consequence of the development of adynamic 
symptoms, the yellow discoloration of tbe skin and oilier tissues is less 
pronounced, and oft«n has almost disappeared before ihe fatal termination. 

Bilious vomiting, so common in all forma of malarial fever, may be con- 
sidered a constant symptom in this. Eveu in the conijuiratirely milj cases 
copious and freqent vomiting of bilious matter occurs as a I'ule during tbe 
febrile exacerbation. 

The vomited material is of various slindes of yellow or green. Ft^raud 
says tliat after ingested material has been ejected the patient throws up 
pure bile, which is of a yellowish-brown color at first, but soon assumes a 
bright green tint, which is so characteristic that if the physician previously 
had any doubt as to the natui'e of the case, this should enable him to 
establish the diagnosis, "If the patient vomits into a white porcelain 
bowl, for example, the hquid ejected is perfectly limpid, with perhaps a 
few islands of nasal or pharyngeal mucus fioating upon the surface, and is 
uf a beautiful green color, like that of the liquid seen in the ornamental 
vases in the druggists' windows in Paris and other large cities," In excep- 
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'lioiiftl cases the fluid ejected in yeUowiBh-green instead of being a pure 
green. In the grave form of the disense the vomited matter is less limpid 
and may contain suspended pai'ticles, which settle to the bottom of the 
receptode, where they present the appearance of chopped spinach, while 
the supernatant fluid ia transparent and of a light green color, as in the 
milder form. In tJie intermittent typo the vomiting usually ceases with 
the termination of the paroxysm, although some nausea may remain. I'he 
amount of fluid ejected, independently of liquids ingested, is often sur- 
prising. Pernud has seen a litre (1.76 pint) of the characteristic biliouii 
fluid vomited within two or three hours in the mild form, and in the 
remittent type a large basin ia frequently filled within a brief period, In 
the gravest cases the retching and vomiting is almost incessant. Thewo 
cases are attended with int«nse tliii-st, but the poor patient no sooner 
Bwallows a mouthful of water than it is rejected with distressing retching 
And the ejection of more or leas of the cliaracteristic green fluid. Hiccough 
&lso frequently adds to the patient's distress, and is not only an estremely 
intractable symptom but one of grave import 

Feraud does not admit that the matter vomited is ever Iilaclt, unless 
made so by the ingestion of something which causes it to change color, as, 
for example, red wine, which gives to the liquid a brownish or almost black 
color. There should, however, be no difficulty in distinguishing this from 
the "black vomit" of yellow fever. Tlie following chemical characters nre 
given by FCraud in support of his statement that the green color is due to 
the presence of biliverdin : 

TTii" anbelincP deposited bj tlie fluiii vomited is green anil reBfliuViU-B cliopppd 
■pinaeh ; tliis siibnUnpa treated wilh slcoiiol pivfa bii finerald-ftreaii Boliilion. Nitric 
•old added in flninll quantities citueeit it lo chniiiie to blue and IhHU to a deep red. 
Pwl of lliiB mailer is dissolved in a Bolntinn of soda and gives a brownisU liquid, whicli 
vhen treated willi murialio aoid resemblHE exaatly that deposited from the Said 
vomited. The same alkaline solution treated wltU aortic acid gives also nil einernld- 
gr«en oolor but no precipitate. It is then blliverdla. 

The patient, as in other forma of malarial fever. aufTera more or less 
pain in the head and loins, and there is a feeling o( discomfort or of ab- 
solute pain ill the epigastrium and in the right bj'pochondriac region. 
This is increased by pressure. Bj' percusaiou over lite Hw it will be found 
that its dimensions are very considerably enlarged. 

In the severe form of the disease tlio lifadachc is intense and contusive. 
and the patient often fceis as if a cap of lead covei-ed his head as far as 
the eyes. The expression of the face is indicative of profound depres- 
mon, and questions are often answered in a hesitating manner, owing to 
the extreme feeling of fatigue, mental and physical. The respiration is 
nghing and oppressed ; the decubitus is commonly dorsal, and there is 
lei« jactitation than in ordinary " bilious fever " and in yellow fever. Thr 
tongue is broad, moist, not red at the tip and edges, and is covered with 
ft heavy whit* coating, which becomes yellow when icterus is developed " 
(Pi'-raud). " In fatal cases it becomes dry and covered with black solves " 
(HcDaniel). 

In the intermittent form of the diwase the bntcels are commonly con- 
fined ; but in graver cases there are freqitent and copious discharges of a 
thin fluid which resembles exactly in color and consistence the urine dis- 
charged at the same time. F.'raud says : "It has frequently happenetl 
to me to mistake the tirine for the intestinal discharges and vice wma.'' 
HcDaniel says : " The dejections are apt to be watery, copious, deeply 
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yellow or inf^nsely green, sometimes fUmnst binck, rarely, if ever, bloody." 
The per*j) I Ill/ion has by some authors been said to Lave a yellow <M)lor, 
but Feraud hag never observed this, although he has given jmrliciilnr 
attention to tlie point. 

In the remittent form of the disease, in fitvonible cas^s the i-emis- 
flions become more distinct from day to ilay, the melimuria disappears, 
and the icteric tint gradually fades ; but the patient is left in a condi- 
tion of extreme anaemia. Dui-ing the adynamic period which precedes 
coDTnlescence epislajrin ocoBBionally occurs — in about one out of five or 
six cases (Fi-rand). It is not a grave symptom, but calls for prompt 
treatment by the local application of astringents, and the tampon if neces- 
sary, ns the patient has no blooil to spare, Epistasis may also occur in 
cases near a fatal termination in which the patient has fallen into a 
tj-phoid condition. 

The duration of the attack varies greatly in diflerent cases, and is no 
doubt largely influenced by treatment, FOraud believes that tliere is a 
tendency to the disappearance of the melanuria and the liilious phe- 
nomena generally after the second or third parosj-sm, both in the inter- 
mittent and remittent forma of the disease (p. 185), and he has not 
succeeded in aborting au attack by the free administration of quinine, 
altbougli he hoa several tiraea attempted to do so. He says : 

I Iiave sever&l limt's foDiid myselF in the preBoaoe of pntlpDta wlio, nfter nna fit 
twu paraxjams uf <|iiatidinii ngue, uuiuiiig betnuen IIvh and bik o'clock in Ihe »Teuiti([, 
for Bxsinple, preienled a yellow tllige of tlie oomplexioii, ■ufflcientlj marked to iudi- 
ciite the Imminunce of an attack ut bilious melaiiurio fever. At the visit the folloiriii^ 
morning Ihej were at tlie end of tlie sweating stage— tlial Ib to say, at the moM favor- 
able moment for trentmeiit. 1 liMtsiied lo give, Kometiraea two or three Krainmn (80 
to 4.5 gr } nf quinine in three doses at intervnia of an hour ; sometimes this lar^e dose. 
uifl at the anme time an active ptirgntive in order to relieve the liver. KotwithaUul')- 
ing this treatment the fever returned nt the naiiaL hour iu spite of a ooiiaiderable 
evftciiation of bile by Ihe liiteatlne. and melanuria and icteniB were developud, Uis 
diavase seeming to be sensibly modified, hut not aborted by this vigorous treatment. 
In some ra-fee, even, tia Bensible modification of the symptomn lins occurred, and tlia 
oase has progressed to a fatal termination In Kpile of niy efforts (p. 1 lit). 

In the intermittent form of the disease Feraud has found the febrile 
purosysms attended with melanuria to recur for two, three, or four days, 
and then, under proper treatment, convalescence is eatablialied, and the 
patient is discharged from hospital in from eleven lo thirty-five days. In 
the remittent fjpe the febrile period lasts from five to seven days, and is 
followed by a period of adynamia lasting from three to five daya^ after 
which convalescence ia slowly eatablished ; the patient is detoineti al- 
together from twenty to sixty days in the hoapitaL In the grave form — 
pseudo-continued — the febrile oeriod lasts seven to nine or ten daya, and 
is followed by a prolonged period — five to eight daj*s — of most profound 
adj'namia ; the patients who are fortunate enough to recover ai-e detiuned 
in hospital from forty-live to sixty-five days. 

The fatal cases are divided by Feraud into two categories. In the ftrst 
death occurs in from five to ten ctaj-s as a direct result of the febrile attack, 
and in the second from the fifteenth to the thirtieth day. from failure to 
rally from the condition of profound debility which results from Ihe melan- 
uric attack proper. In the gravest form — " fulerfiiUe" — death occurs in 
from two to five days in spite of the best efforts of the physician. Reiap^^ 
are common and may occur during convalescence, especially on the Berenth, 
fourteenth, v twenty-first day, or at a more remote period. 
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Phoohobis. — The 2i)8 cases whicli serve as tJie bat^is of Fi-raud's study 
relating to the gravity of this disease are divided into four categories, cor- 
yeaponding with the four clinical varieties recognized by this author, via. : 
1, intermittent (Uy^re) ; 2, remittent {nwyennt^} ; 3. paeudocon tinned 
^raoe) ; 4, gidcraiile. The relative number of cases unci coniparatiTe grav- 
id of the different forma is shown by tbe following table, which we have 
eoDBtructed from tlte data given (p. 233): 



F.™. 


No. of ouei. So. at duUlia 


ReUUvti fre- 
Per cent. 


Aataal mortaliu. 
Per c«i>i. 


1. Intermittent. .... 

2. Rcraitteni 

3. Pseudo-continued 

4. KdL-raute 


124 

.64 
59 
21 


i:i 

3-2 

•21 


46.4 
23.5 
22.0 
7.9 


22.7 
54.0 
100.0 


^ Total fioaes 


268 


66 




24.6 



f 



It must not be supposed that recovery is the universal rule in cases 
having an intermittent type at the outset. On the other hand, many of these 
Bubeeciuently Bflsunie a remittent or continuous type aud are classed 
with the craver clinical varieties, in which tbe mort^ty is cousideraUe. 

Dr. McDaniel says with reference to the mortality in the State of Ala- 
bama : " I am satisfied that the mte of mortality, the State over, ought not, 
under proper treatment, to be more than fifteen or twenty per cent, of the 
seizures." By reference to the following table it will be seen that in Sen- 
ega] it is even less than this when the treatment consists in the administra- 
tioQ of quinine in full doses. Ft'raud has classified the 286 cases of which 
he has full clinical uot«s, with reference to the influence of the treatment 
employee! in relation to the prognosis, with Uie following result. The let- 
ters are substituted for the names of the different medical officers {clu/it de 
teroiee) who succeeded each other in the hospitals of Saiut'Louis and of 
Gorce, in which the coses refen-ed to were treated. 



I Quinine in very small doses, and 

f calomel purgative. 

I Quinine in moderate doses ; calo- 

f uiel iu smuUer doses. 

i Quinine in very smuU doses ; calo- 

'r mel and other purgatives as 

) the basis of treatment. 





Cases, 


Deatlu. 


Per cant 


A... 


. 71 


22 


31 


B 


. 40 


8 


20 


i) 


. 2i) 


5 


17 


l> 


. 11 


4 


36 


K 


. 42 


13 


31 


¥... 


. 30 


i) 


30 




Quinine in large doses. 



MoEBH) AsATOMT. — In those cases in whicli death has occurred early— 

B to llfteen days — the skiu presents a uniform tint, which varies from 

i bright yellow to a deep orange color. In more protracted cases, where death 

I has resulted from consecutive odyDiimia. this icteric tint is not so pronouno^ 

Kud majT be scarce!}' discernible. The dependent portions of the IhxIv 

a present livid dlacoloratlons and sbunti, due to hypostatio subcutaue- 
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oufi epchyiDOses, \Thicb give e, marbled appearance to tho back. Tbia va not 
ueeu ai> conatantlj as in yellow fever, and ia commonly abHent in emuciated 
Hubjecta. Fcraud has proved that it results entirely from post-mortem 
pressure, for when the body is placed immediately after death ou the side 
or on the belly these livid diaoolorations are still seen only upon the in- 
ferior and eustainiug surfaces. Migor mortin is commonly well marked. 

The mucoits membrane of the natui-ol orifices of the body is intact and 
there is no bloody discharge from the nares, mouth, or anus, as is so often 
seen iu yellow fever cadavers. There is nothing special to note witii refer- 
ence to the brain and thoracic uiicera except the yellow staining of the 
tissues generally, including the meninges of the brain, the pleune, and the 
pericardium. 

The slomacfi is also stained yellow and usually contains a httle fluid 
similar to that ejected during hfe. Ft'raud says: "Note well that we 
never find anything which resembles, nearly or remotely, the black vomit 
of yellow fever, Thei-e is simply a reflux of bile iu the organ and nothing 
more ; wldle in yellow fever we often meet with veritable intei-stitial hem- 
orrhages." And, he might have added, the stomach almost invaiiably con- 
tains more or less of the disorganized blood, which mixed with the acid se- 
oretious of the organ constitutes the veritable black vomit of yellow fever. 

The mucous membrane is sound unless it vas diseased prior to the 
attack. The softening and increased vascularity which is sometimes ob- 
served near the pyloris and at the greater cul-de-sac is said by Feraud to 
b6 due to pre-existing chronio gastritis resulting from intemperate habits. 

The liver ia gorged with blood and considerably increased in volume. 
The normal reddish-brown color is inteiisiiied and it presents a " bronzed " 
appearance, whereas the liver of yellow fever ia pale — straw-yellow, color 
of old leather, or na/i aa lait. The organ both siijierflcially and upon sec- 
tion presents a somewhat warbled upjieanmoe, due to the fact that the 
congestion is not uniform. It seems as if tbe parenchyma of the gland 
were occupied by uiimeroua httle islands of congestion iFi'raud). ^Tien 
death has occuiTed at a late date the locaUzation of the congestion ia still 
more marked ; " the hepatic tissue no longer presents a homogeneoua nt»- 
pectaadcertainportionBni-emanifestly less gorged with blood than others," 
When a section is made the blood which flows from the hepatic tissues is 
dark colored and fluid, and is mixed with bile, which gives it a peculiar 
purple color. The biliary ducts are filled with bile, wliich may sometimes 
be seen to escape in yellow drops if a section is made through a portion of 
the parenchyma where the more abundant flow of blood from the portal 
vein does not mask it. The gall-bladder is distended with thick, dark- 
colored bile, which escapes ui>on pressure, showing that the distention is 
not due to obstruction, but to bj-pei-aecretion (Feraud). 

The fj-leen is augmented iu volume— often double or even triple the 
normal weight— and may be diffluent when death has occurred at an early 
date. Otherwise it presents the ordinary' aspect of an enlarged ^leen 
in malarial subjects, and is more or less indurated. 

The hidneyit are congested, enlarged, and sometimea softened in spots. 
Tlie color of the parenchyma is a deep brownish-re*!, with here and uiere 
ecchymotie stains of various dimensions ; these are especially found in the 
(<ortical substance, and in some instnnces a veriljible renal apoplexy, result- 
ing from interatitiol rupture and effusion of blood into the parenchynitt, 
may be observed. 
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inifetl BUed with coogiilaled blood, lu m&ny spccinienii I have been Me to 
>MetUiu Ihnt the rupluru uf Ilia cH|jill«riM8 oorurrad uliially in the M«lpiglii«n cor- 
puscles, and have bei^ti able to trsiui! the lubuli uriDifttri through Ihair vliDle extent, 
>s briUiuit opnque cjrlinderH HUed with cokguUtocl blood.' 

Duososis.— The eliiiical features of this varietj- of malftrial fever are 
well marked, and the diaguoeis presents no difficulty. It is established 
when in a malarial subject — i.e., oue who is cachectic as a restilt of re- 
peated malarial attacks— fever occurs, periodic or continuous in character, 
attended with melanuria, ict«rus, and bilious vomiting. It will be seen 
that melanuria is the essential and distinctive feature of the disease ; for 
we may have a yellow discolorntion of the skin in jaundice or in yellow 
fever, and bilious vomiting is a common symptom in ordinary remittent; 
fever. The combination of these three symptoms, however, belongs only 
to the disease under consideration. 

Aa the differeutial diiignoaia between hemorrhagic malarial fever and 
apeqific yellow fever is often a matter of the greatest importance, and in 
view of the mistakes wliich are frequently made, notwithstandiug the per- 
fectly well-marked clinical characters of the two diseases, we believe we 
ehatl do our readers a service by translating in full the tabular statement 
which Bi-renger Fvraud haa dravni up. showing side by side the character- 
istio features of each. The extended opportunities which this author haa 
enjoyed for studying both diseases in the West Indies and on the coast of 
Africa, give an especial value to this table, which contains a reliable and 
comprehensive summary of his carefully mode clinical obser\'ations : 

^If^fferetUuU DUignoKia between Hilious Melanuric Feeer and Yellow Feoer. 
■" Biioua Mdaiiuric Fecer. TeUow Fecer, 

The RKMt potent, and Indeed indispen- Prnlonged rsBidenoe In hot countries, 

u)>le, prediBpoaing cause ia ft prolonged mslariaus or not, gives a certain immunity, 

nridence in hot malarious countries. iucreaaing with length of residence. 

The disease ts alwnvn prvcfded by nu- The disease ooours generalljr iii the 

meroDi and frequent attacks of malarial midst of perfect health, and may occur in 

tevei ; almple at Brat, tbeii more or less personn who have never had an attack of 

oomplieattiJ, and taking in general more intermittent fever and who are in a most 
and more a bilious ospei't, and which have, 
iu every uosp, produced a very notable 
oondition of anemia. 

Icterus appears at once with the drat Icterus only appear* oonsecutivelT to- 

parosyim at the outitet of the disease. It ward the third day, and is substituted 

is always prestint, and gives to Oie patient for a red color of the carface* which 

from the commeucement and throughout exists at the outset of the disease. It Is 

the altaok a yellow color, which varies sometimes absent when the disease is of 

bant greenish-yellow (jnuiu-rtrt) to thr mild form or It the recovery Is rapid. It 

most pronounced yellow oohre. It is iu is limitxd sometimes to certain reRloua or 

all the cases general and of a unltorm presents notable differences as to intensity 

tint eserywhere. in different places upon the same indi- 
vidual. 

The course is intermittent or remittent The course is coolinuovs at flrsl. and lias 

at first, and the pulse, the urine, lite vom* an iiitlamiuatory ' character during two, 

iting follow very exactly these variations, tlir^e, or four days ; a transition then oe- 

When the fever ceoaee there is a period of curs ; it is sufficiently marked to have 

feebleness and of reparatiou which in no been ealled mitux ile la mort- For during 




I>r. Joseph Jones, in N. Orl. H. k S. J., Feb., I87S, p. IWO. 
Dna to capillarr coni^eation. 

Tbia word is used by the French physicians to sliow tliat the fevi 
' — ' 'ndioale that it Is attended with local Inflammation. 
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wa* reaembles the remission of ;«now six to twuDtj-tour hours ' c 

fcrur, iiiil which ia not aepurati^d from that ILe ii<wii»! was at i 

the febrilii stigu in a definite and well- the patimit hod (-utenid oi 

deKaed manner, as in jtfllow fuver. It The spi^oud period ii petfmilljr aepu-attnl 

appoan as if tlie ferur yields reluctantly frcim the Qntt by this traissilion : it is a 

and weks to return, wlion tlie patient auc- period of demolition, so to apeak, in whicli 

CUDiha during the fehrile period; If be the patient ia killed h_v decoiuposilion, 

airlTHS at tlie period of adynamia, he suppuration [1), hemorrliagcs, eto , vtc, 

diea ratlier from a profound exliaustion 

tban by the effect of pheuomena of de- 

i!uiupoaition. 

The pulse follows thi> customary vari- 
atiouii of lualorial fever during the fe- 
brile period of two or three paroxysms 
■ □ of the 



'liiob eonstltutea the flret r 



The pulse is at tbe ouUi'l full and n^g- 
ular, BK in a continued fever, and it remaiiiB 
so until the transition tliut bw btteii Railed 
mieux de la mort (Ita^ of calm) ; at this 



attack ; it does not fait suddenly and ah- epoch it falls anddenl.v a 



•uluUily, being in all respectH similar t 
pulse of interniitteut paroxysms. Even 
when the case is progressing favorably we 
niAy observe daily Huctuations which are, 
BO to Speak, the vestiges of aborted par- 
oxylms. 

'Die cephalalgia is geueral and increasea 
during the coutiiiuaiioe of tbe febrile par- 
oxysm — six to eight hours — then dimin- 
ishes very notably, or disappears entirely 
until the next paroxysm. Tlie patient feels 
as if he bad on a heav; tightly fitting akull- 

■riic 



louipreiiiiible, and slov.- 



Tlia cephalalgia la supra-orbital and very 

iiiteuiie al ilmt, but it yields rapidly to the 
meaus direuted against it,' or continues 
without iiilermiiMion to the end of the in- 
fianimalor/ period — that ia to say, duriliii 



if conjunctivitis were oommeuoing, show a yellow color 

Haul, the conjunctiva infected. 

1 be lumbar pains, wliicb h»»e b<«u 
called cotijide bam, are charaeteriatio by 
tiielr intensity; they are very vioUnt and 
do not extend like a girdle. The hepatic 
and epigaxtrir regions are not tender to tbw 
toni'h. There are usually muscular pains 
discomfort and uneasiness of severe character in the limbs, and eape- 
oially in the calves of tbe legs. 

Vomiting is not frequent at the ontiet ; 
in no case is it biliouH in character, nor 
does it present that iiilenuitlence which is 
observed in bilious meliiiiitrli' fever. 



The pains in the body extend like a 
girdle from the loins to the hypochondria ; 
the hepatic and epigastric regions are aome- 
limes extremely painful and sensitive to 
3>re£Bure. Often, however, these pains and 
mnwular pains in the limbs are trilling, 
and give rise to discomforl 
rather than to actual pain. 

The vomited matters are bilious, of a de- 
cidedly green color, often resembling waier 
in wtrich apiuooh lias lieeii boiled. Vomit- 
ing occurs constantly at the outset of the 
attack, and ia arrested at the termlnalion 
of a febrile paroxysm, to recur with Ibe 
follow iug one. 

If tlie vomiting continues after tbe first After the infiammalory period, when 
or febrile jierlod, it preserves exneily the vomiting occurs it Is at first watery and 
same characters. The liquid vomited is colorlena. tlien gray, then brown, then min- 
very transparent, and of a beautiful emu- luiuing a mutter black as soot, nUioh staini, 
raid-green or olive-green color ; it stains the llie linen brown or black, and not bright 
liuau deeply of a bright green color. green ; llie black vomit is absolutelj opaque 

when received In a basin. 



' Stage of calm. 

* This account is not accurate as applied to a ma'ority of the cases, for, a« shown by 
Faget. the pulse gradually diminishes in fre>[iiency from the outset uf the attack, in- 
stead of undergoing a Sudden depression as stated by Feraud. 

' Cold to heild, hot mustard foot-baths, etc. 

*The jrellow dircot oration may commonly be first detected iu the oonjuucllvs', 
owing to the white background aXorded by the sclerotica. 
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- Ttwre 1h gomeliinea a bilious diuTlKtn 
Fi'iAwn tUe outset kiid Aminn Ili.j Toiniiini; ; 
filter tbu bowels m&y be couliiifd, »ud H is 
V/«n«D ueneflSkry to admiuintur guiille catlmr- 



le tnngae i» moist, broad. Mid covered 
li A thick wliilH ooftting, wliicli mmii Iw- 
tDVB Btained oF grueiiieli color by Iliit 
Rttor vamitpd Tha lougiie ia uut red 
' either at the tip or upon the margius ; it 
ram&iiiii brand, coated, and moist throogU- 
ont tLe attauk. 

The urine is block from the outset : the 
pilteut is alwaja verv much imi)reiised bj 
tlie characteristio color. Hioturition iB 
l-eiiHrail/ almndant aiid frequent, but the 
muiMiuria onlj huts during the parojcyim. 
Lalvr the urine la still deeply colored but 
'- Kblnaki it BomelimHS uoiitait 



Ther 



trally oouBtipation at the 
Bud diarkhota only oociim nthcu the 
ense is protracted ; it la not bilious, but on 
tlie cotitmry very fetid — an indication of 
profound decompoAllloD— and often con- 
toiug B black material ' which is entirely 
uaknowii in bilious melanuric fever. 

The tongue is white in tlie centre, whert- 
it lirts a cottony appearance, and ie red at 
the tip and edges; it U not m broad, iKing 
rather cylindrical Latter it is dry or bleed- 
ing, red and tremuluue, oi in typhoid uf- 
teeliona. 



■Die 



I the 



ntset \! 



i red, . 



ply febrile; it is limpid i 
When the case progreases nnfavorably it 
becomes thick and opaque and less abun- 
dant ', Hually tliere is often complete sup- 
pression one or two days before death.' 



bile at this ttpoch. i 



t the ' 



It 



ia (ometiiaea Boanty. but is not suppressed, 
unleu it be for a leir hours before deulh. 

The paroxysmal fever of the outset may 
be Arrested by quinine, and never calls for 
antlpfalogistio treatment. 

The disease is evidently due to malaria -, 
it follows and la followed by parn.tjsras 
o( intermittent fevjr ; It is absolutely not 
' aibln from man to man. 



Belapses are very frequent and moi 
and au>n> likely to occur as the attacks a: 
iBullJpll«d. 



Tiie 






IS fever of the first p 
:(iiitrolled by quinine, and calls often 
for autiplilogisticB ( *). 

The InHoence of malaria lias not bean 
established. The disease is not necessarily, 
or even usually, preceded or followed by 
paronynms of intermittnni* fever. The 
transmission from man to man is sadly 
and terribly fr9quent(?). 

^cond attacks are so nire that mimy 
physicians have denied that they ever 



On another page (86) Fpraud H:ive8 us the following comparative state- 
ment of the appearance presented bj the hver in the two diseases upon 
post-mortem examination : 

Vdnmr, — Almost always augmented in Viiliinu; — Not augmentod, sometimes 

a DOlable manner. normal, oSlen diminished. 

(Jaior. — Deeply colored, the color lend- C"liii'. — Exterior pale and interior of u 

ing to a deep browu ; in the Interior a straw color, ra.fi ait /ait. Orange, or jiam- 

grsnitio red ; tissue gorged with blood, biige. Tlie hepatic tisane h frinble and 

moist dry, and resembles mustard flour, yellow 

or gray. 

Traces of local congestion sufficiently in- No traces of local congestion, 
tense, tusembliug some limes little apo- 

To this we may add that in yellow fever the liver cells are found upon 
microscopic examination to have undergone fatty degeneration, and that 
in hemorrhagic malarial fever the black pigment i>eculiar to malarial alTec- 
tiona is usually found in abundance not only in the liver, but in the B])leeu 
and elsewhere. 

' Altered Wood. 

' The author might have added that exrept in the mildest cases the nrine ia 
albuminoai, while in liemorrhaglc malarial fever albumen ii only priweut wben the 

e contains blood. 
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Treatment. — As the disease under consideration occurs only in in- 
tensely mfllarioua regions and id the victims of chroDic malarial poisouiiig, 
we naturaUj turn to tbe great antiperiodic, quinine, as the remedy wMcli 
is most likely to prove of service in arresting its progress, and as our main . 
reliance for the preservation of the lives of the unfortunate victims of this 
ultimate manifestation of the malignant potency of malaria. And upon 
referi-ing to the recoriled experience of those who have seen much of the 
disease, we 6nd that quinine is very generally accorded the foremost place 
in the treatment of this, as well as of other forms of malarial ferer, nhether 
mild or pernicious iu character. This is the verdict of Bereuger Fi'raud 
and his confrtres, who have encountered the disease upon the coast of 
Africa, and of Uuliivnu, who has had ample experience in its treatment iu 
the West Indies. But lately it has Leen claimed by experienced phystcians 
in our own country that quinine is not only unreliable as a remedy in titis 
form of disease, bnt tliat it is actually injurious. This atatement is hosed 
upon the observed fact that hsematuria is sometimes induced or temporarily 
increased by the administration of •quinine, and upon a comparison of the 
results of treatment with and without quinine. 

We can easily understand that a remedy which is almost entirely ei- 
cret#d by the kidneys may do harm when these organs are already over^ 
taxed by the extra call upon their functional activity due to the pi'eseuce 
of bile iu the blood as welt as of the products of tissue metamorphosis in 
increased quantity as a result of pyrexia, But if the extra tax upon the 
excretive power of the kidneys is a <liaadvantage and t>erhaps a danger, 
we have to enquire whether this is not more thou compensated by the 
power of the remedy to neutralize the effects of the pathogenic agent 
to which the renal liypenemia, hepatic engorgement and hypersecretion, 
and the accompanying pyrexia are due. Not only do experienced phy- 
BiciauB diflfer with reference to the ])ropriety of administering quinine in 
liemorrhagic malarial fever, but the supporters and opponents of this 
method of treatment have each been able to present sljttistical evidence in 
favor of their respective views. Under these circumstances the writer 
feels that it would be presiunptuous for him to attempt to decide this impor- 
tant question, and will content himself with recording the evidence at 
hand, leaving his readers to decide for themselves what course to pursue 
if called ui»on to ti'eat cases of this formidable disease. 

We remark first, however, that the statistics furnished by Dr. TtlcDaniel, 
which we give below, afford ample evidence that recovery may take place 
without the use of quinine, and that on the other hand tlie asseriion of this 
author fliat quinine is "dangerous" is not sustained by the results reported 
by Feraud, and by Dr. Webb,' of Alabama, who administer the i-emedy in 
large doses. 

That the administration of quiuine not infrequently increases the 
hEsmaturia has been noted by several authors and is admitted hy Dr. 
Webb, who is nevertheless a strong advocate of the use of this remedy. 
He says : 

Quinine nlll iindoulitedlj, In a cert«in number of thme owes, IncTpRse tha lucma- 
turia, and sanietimtia even seems to CRDse it. 8euiug thin, the timid adminialrator 
stops his quinine, snd hl« patient dice, with the quinine ooder the ban of killing bint; 
whereas vlth a bolder hand, directed by a proper idea of the Irne cause of tliis ij/rnptoiu 
(a diaturbanfe oF the vaao-niutor BjsteiD under malarial iuduenceR), he iroiild have 
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anhesilntini;!/ continued it, mid liis patieDt niighl hare had a good obBiice to live. 
Bhdiovu lliH oatise of the di»:aH<! and tlie lurmainria wilt rhsbh. I hare ateu qiiit« a 
number ot caaea to whicli Ibia remark applies, some in whieli lite quinine, given at tliu 
expiration of the seuood liebdouiiual period as a proplijlactic measure (a measure 
familiar to all plijraicians in malarial rSf^ionii), cauled a return nt a decided hiematuria, 
without fsTer. In tliese cases 1 liave uot lieailated to repeat tbe quinine the iieict day 
vitb the best reaalls. 

Feraud also appears to look upon the melanuria as a sjmptom not 
calling for specitkl treatment, and reconuuends massive doses of quinine fui' 
the cure of the disease, without reten-ing to the possibility that they may 
iiicreane tlie melauuria. This author does not atlrait Uiat the discoloration 
of the urine is due to the presence of blood, and apparently considers the 
presence of pigment a result of the excretion of injurious materials from 
the blood, rather than as due to passive hemorrhage from the kidneys. 
This view, which we cannot admit to be entirely correct, may have made 
him indifferent to the effect of quinine in increasing the hteinaturia 
("melanuria"), but if so this indifference seema to be fully justified by the 
results of his treatment— already given in the table on pi^e 309, and which 
we reproduce here iu consolidated form, in connection with the statistics 
of Drs. Webb and McDauiel. 



1 



Author. 


Tceatnwnt. Ca«et 


Dwths. 


BaUo. 


F6raud 

Feraud 

Ffiraud. 


Quinine in very small doses; cal-> 
omel purge 71 

Quinine in moderate — moyeniw — 
doses ; calomel in smaller doses. 69 

Quinine in very small doses; cal- 
omel and otlier purgatives as 


22 
13 

2G 

- 5 

2 

35 
16 


31 
17.4 








Webb' 

McDanieL 

McDoniel 






Quinine administered (no partiou- 
hwa as to amount) 85 


41 







Upon referring to our table it is evident that the statistical evidence is 
decidedly in favor of quinine if we exclude Dr. McDaniel's series of 85 
cases treated with quinine, in which the mortality was forty-one per cent, 
Certainly we cannot accept tliis series as evidence thitt tiie administration 

■ In Dr. Webb's aeries of 34 cosefl nn>' was Ireateil witboiit quinine and died. In 
T^taA to the two fatal canes treated with quinine the remark is made: "Caae No, 1 was 
same distance In the coanlr/. I did not see him until in the secoud paroxvam, aud 
his Btomaeb nas In such condition that I was unabls (o give him quiniue with any 
degree of huccckb. I do not tbink lie was ever under its inflaenoe. At this lime I had 
not resorted to its bypodennic use in these cases. Cose No. 9 was of a moat malignant 
type. The atomaeb would not retain quinine. Delirium developed In the flrst par- 
oxysm, and the patient died comatose, without reaction, from the wcond paroxysm. 
Case No. S4, > mediral friend, was impressed with the Idea that quinine was not 
required In Ibese casus. At bis request, and under protest, I treated bim without 
quinine. The treatment was audi as indicated by Dr. HoDaniel and others who do 
not like quinine in this disease. The oose was not seemingly severe, and lingered for 
■evaral days, I have ever regretted that I consented, even at his own reqne«t, to treftt 
the case without quinine." 
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of quinine increaBee the morbklity in the face of the verj fuvorable results 
reported by FOraud and by Di'. \Vebb, unless we have fuller details as to 
the doses iu which it was ^veu and the other measures of treatment 
adopted. We see from our table that in the two series of cases reported by 
FOraud, in which quinine was given iu very small doses, the mortality was 
thirty-one per cent, whereas in the series in which it was given in large 
doses it WHS reduced to 6.8 per cent Is it not passible that small doses 
may irritate the kidneys, just as they sotnetiines irritate the brain, by a local 
efiect (?), and that larger doses may relieve renal liypenemia, just as they 
relieve malarial coma, by acting upon the paralyzed vase-motor nerves, 
and producing thus a remedial effect which tlie smaller doses are inade- 
quate to accomplish ? However this may be, it is evident that the accessory 
teeatment is an important considei-ation, and, as we shall see later, Ft-raud 
has arrived at the conclusion that the administration of colomel and puj^a- 
tives as the basis of treatment increases the mortality. The results reported 
by this author are so favorable to bis method of treatment, when we con- 
sider the deadly nature of the malarial fevei-s of the African coast, that our 
readers will no doubt be glad to have ftdler details as to doses, mode of 
administratiou, etc. 

Fiiruud recognizes two therapeutic indications as presenting them- 
selves at the outset, viz. : the treatment of the bihous condition luid of the 
malarial intoxication — "paludism." The orthodox treatinent among the 
French physicians on the coast of Afiica includes the administration of 
an emetic for the purpose of getting rid of the bile. Firaud himself fre- 
quently prescribes twenty grains of powdered ipecac, which assisted witli 
draughts of warm water produces copious bilious vomiting, and is usually 
followed by diaplioresis and a notable reduction in the force and frequency 
of tlie pulse. Wien the stomach lias become calm again after the opera- 
tion of this emetic is said to be tlie favorable moment for commencing 
the administration of quinine. Our author, however, rather permits th^ 
i-ecommends the emetic which his predeeessorB seem to have considered 
an essential part of the treatnient of these cases and to have given as a 
matter of routine. He says : 

I urn dii^poged. thon, in Iliiiik that, when thp indication In not verj urgent, we maj 
oflvn spare our pMient tlie icreut diMDrnforl of sd emetic, alwavB extrtmel)' DnpleaBsnt, 
eBpucinlly when we ifmenibur that in melauiiric LilioLis faver Uiora is a great teudeticj' 
InemeBiB*. bo much bu that this tendency loiutitimes niuouuti! to a v irritable complica- 
tion, and it HeemH to me that il it uuwiae to add to this diipoeition of the atomacti to 
nausea unleBS ubeohitelj aecesBary, 

Purgatives are said to be less fatiguing to tlie patient, and in moderate 
doees in<luce abundant bilious dischai^es from the intestine. Feraud ob- 
jects to the saline cathartics, with the exception, perhaps, of the citrate of 
magnesia, oii the ground that they are apt to produce nausea ; he usually 
prescribes jalap, ol. ricini, or a purgative enema {which may contAin infu- 
sion of senna and sulphate of soda). Castor-oil is, however, the favorite 
cathartic with Feraud, as witli most practitioners iu tropical regions. He 
says that if perfectly fresh and made into an emulsion with sweetened 
water and tincture of peppermint, " it is not repugnant to the eye or to the 
taste and is an extremely retinbie pui^tive." 

From an extended experience Feraud has arrived at the conclusion that 
the " bilious state it* relieved more effectually by opiates than by ewacu- 
ant«." The strop diacode of the iVenoh Codex is tiie preparation preferreil, 
and this is given in moderate doses, repeated every hour in order to bring 
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tee patient under the influence of the remedy mthout inducing dangerous 
oarcotism. He says : 

I maj tuty (hut ill a Urgt^ mtmlipr of oasea, mom lliiin llimp lniodred perUips. ill 
which uo me die nt ion had baeii Htuployed prior to tlie admission uf llio pntient to Iliu 
Iwepilal, I have mva the liilinuB or aaburral ainto rnpidlj' relitvud under tlie iufluHnce 
of this medication, aa veil and as qnickly. at least, ob by emelirs and purgatives. Tli«> 

I pftUent proFvra this mode nl Iroalmpnt itii^rimparably. na it Hi''*'" li!<° relief and rest. 

' wLIIb the eractin of Ipecac produces grout discomdirt aiid is often followed by pro- 

' IraeltHl nausea. 

It is not claimed that the progress of the disease can be arrested by 
the uBe of opiates, or that this treatment is always comjietent to relieve 
the gastric disturbance and bilious symptomB ; but Ft'i'au<l remarks that 
in the first period of bilious nielanuric fever, as in other febrile attacks at- 
tended with bilious phenomena, opintea have given sulficieutly good results 
to make it worth while for the practitioner to bear them in mind. 

The second therapeutic indication is considered fiu- more important, 
snd oonsiBts in the administration of quinine in full doses for the purpose 
of arresting the conrae of the fever as promptly as possible, lY'raud asks 
the question : WliPn ahull ivn gioe qmniw? and answers it as foUows : 

Wa mfty reply in a word, and to ahoiv thai any temporixaticin oonstiliiti':' n danger, 
M toon oa poniirie. TJiat is to say, from the fii-at appearance of a rnuiiHaion iif llie putw. 
ta Booa as there is a little moisture of the skin, n 1iltl« gastric qnleHceiice; in a word, 
upon the decline of the paroxysm. If an emetio haa been given, tlie moment arrives 
ftn hour or two after the last attack □[ vomiting; If oplMes have been adminis> 
tered, it will be atler the xeoond or third dose— that is to say, an hour and a half or two 
boun after the commeti cement of medioalion. la the hospitals of Senegal it is ous- 
tonuu-y to give quinine iu solution, in such form that one lablenpnoiiful represents a 
gntinme of the salt. When this is given alone there are some ohnncca that it may be rv- 
Jalned, bnt the cniitrnry happens too often, Some phyHiclanH liare advised the addition 
of flvatoteu drops ul laudanum, to aid the stomach in tolerating llie quinine. I prefer 
ta give the Mru}i liivinle for tlie same purpose, and, as I tiave said, it is after having 
Mbtbllshed a tolerance by the administration of one or two tablespoon fuU of the 
hj^notle that I first give the quinine. 

In order to avoid as inncli ns possible the chance'tiiat the medicine may bo re>otv<l, 
natwithHnnding the prevluna administration of the opiate, it la often best to give the 
quinine in powder enveloped in a wafer — pniii las'if — which mnki.'s it cosier to 
nrallow. And a good plan is to give each gramme in three or four •<>-p;ir>i(i' pnr({ni]<<, nx 
JMervalfl of twenty minutes to half an hour, keeping an exact ai'ivimiL <>l' i|i,. n'v i lion 
lirprtnerration of the divided doses, . . NntwithstnudiML; t)>i^ [<r't-< ^nitinn. ii rn- 

'(iientty happens that the absorption of the quinine is prevented liv ir,,|iLi.iit viumLinc -. 
■ad OS I attach— with reason, I believe— tlie highest imporUncc li. tin- rrh'iitiin <>l' thiEi 
nediclne, I resort iu these cnses to Its adminiHtratioii 1>y enema, employjiiir, IF iieces- 
I'nry, the anal obturator in order (o etiBuru the perfect relentiuiKif the medlciue in the 

^KMtlUD. 

It seems to me worth while to give some details upon this inb;ect, in order tn shuiv 
llie method nF proiiedure which I believe In be capable of giving tlie best results tt 
Will generally be ne(>cssary. first, to give a large emollient enema oF warm water In 
order to clean out tlie large IntMtinv. After this hns come a«^y, twenty to thirty 
nains of quinine iu one hundred or two hundred grammes of water (wo and a half to 
1m Saldouuces) may be in;eeted into the rertum, dlreolly or llirouich the anal ob- 
. tuator. . . . The enema must contain the quinine in the proportion of one per 
— '-t, ai a larger amount ha* loo Irritaling a local effect, and, on the other hand, we 
h to avoid distending the intestine. By thus using the anal obturator when neees- 
V MTJ*, and a large enema of warm water in advance, we may be sure of the iwrfect 
LjpWDrptiOQ of the quinine introduced, and it is not necessary to Increase the dose be- 
f nud measure. 




la regard to the dose, F^raud says that it is necessary to have a free 
I'ftiad — " J'ai toujours eu la main lourde pour le sel fubrlfuge au Scndgal 
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j'ai eouvent en u m'en ftliciter et jamais A m'en plaindre." At the outset 
he would give, as a rule, from tiiii'ty to forty grains, and this doee is 
commoDly followed in three, six, nine, or twelve hours hy a second dose 

of fifteen grains. 

1 have ail optnil Ihe rule of holiiinft themtiBnt niider tlie influonco of Ihp reroedT by 
n(tmiiilsl«riiiK Irotu tljreegruumHa (about 4^ gr.) to three gramniFB and a half daring tLe 
twenty-four bour^BO long oe the fever laib-llint ia to any, for thr«*^. flve.oreTou ttigbt 
dayiL I havu tnkvn carf lo admlniBler the doaes in NDcb n tnanner as to keep up a 
mnatanl iinpreiiriDn, rather tlian to aive large qiisntitiea nt one time. I have alwkrs 
b«en gnvvmeil by the rini()ng in llie eare nitb reter^nce to tlie eontiuiinnce or diKOQ- 
tiniuuice of tbe remedy after liBring gir^n thirty to forty ftraioB ; ttiHt !a to aay, wlieu 
tlie pntiant aomplained only of a uoderatu buning, I liave not hesitated to gire an 
addiilotial doiie of Bftj- contiKrAmniea (about 8 gr.}, but if tbe riiifiiii|{ iii thti ears aud 
deafness was very great, I have discontinufd the medicine tor six to twelve hours. 

Fi'mud renmrks that these doses may appear exceesive, but that he has 
never seen any reason to rejjret pirinp "them, and the f'lllowing cases are 
given as evidence of the efficacy of this metliod of treatment ; 

H , eorporal of infantry, at-ed twBnty-ceven yearn: thirty rnontba in colony. 

Arrived trom Dakar August tjtb, and presented him!M>lf nt Ihe liospltal the snine evcii- 
ing. Saya lie lias had fever evt^ry day for live days : thai lip look fifteen groins of 
quinine tnis inarning and neverthelera lins hod twu attacks of fever to-day, one coin- 
mencingat 10 A.M. and terminating at 3 P.M.; the second, which commenced at Sp.u , 
still continuua at the time of his admissiou lo hospital. At this moment his pulse is 
frequent, Ins skin burning, the tongue heavily coated, and be complains of frequent 
nausea, and says that be passed blood witli his urine during the day. He watka and 
apeoks like a drunken man. To bave hot ttiieiil (lea made of the blossoms of the linden 
or lime-tree), 20 gr. of ipecac, and IS gr. of quinine after the vomiting has ceased. 

August titli.— Complete remiesion at llio tnoniing vieit ; tbe urine passedduriug th« 
nigbt was btglily colored (alight melanuria). Bouillon ; hot tiUriil ; opiate potion, a 
tablespoontui eieTj hour ( pitioa diaaxle) ; sulphate of qninlne, 30 gr. in four doses, 
one every hour ; emolliunt enema. At one o'clock in the afternoon Ihe patient had 
an intense paroxysm of fever, preceded by a violent chill and soon followed by 
very abundant bilious vomiting of a pear-green fluid containing green portielea like 
chopped spinach ; llie icteric tint liecame pronounced, and the urine resumed lis 
melAiinrii! appearance ; four bilious stools, which resembled the urine in color; akin 
dry aud burning : tongue still coaled. To have elTervuscing lemonade : 8 gr. of tul- 
phate or quinine to be given upon first appearance of a remission, and wh«n the 
vomiting lias ceased. T P.M.: Remission complete ; the patient, a very energelie man, 
tries to get up takes the quinine, and soon after complaina of deafness and of loud 
ringing in tbe ears. 

Aiignat 10th.— At the morning visit the pMient is without fever nnd has had a good 
night ; Ihe noise in bis ears has disappeared and bis tongue is rleauer. Ipecac ; opiate 
potion : sulphate of .juinine, S3 gr. in three doses at intervale of an hour. S p.m.: 
Sliglit heat of skin and ocoeteratiou of pulse ; urine limpid ; to have H gr, of sulpbate 
of quinine in two dottes. 

August 11th. — Thecondiljonof the patient is very Mlisfoctory ; the pulse is normal ; 
the tongue has cleaned ; the icteric tint, which first appeared during Ihe paroxyrm of 
August Dtb, has notably diminished ; the nrine is limpid; one slool in Iwenty-fonr 
hours; the ringing iu the eara has slightly diminished since daybreak. Light diet; 
wine 1 gum-water ; 22 gr. of quinine In six doses at intervals of an honr. 

August I2th and l:ltb.— Coudilion sllll favorable ; no return of fever, nnd all tbfl 
functions are accomplished in a normal manner ; he hai appetite and wialies alread/ 
to leave the hospital. Snlphate of quinine, 12 gr. in three dfltws, one every hour. 

August Utb,— The patient felt perfectly well and no medicine was prescribed for 
him : the following day he was discharged from hospital perfectly cured. 

Remarta. — A consideration of this case demunstrales, I think, the elBcacy of qninine. 
Tlie attack was very cliarsoterixtic and might have bi^coine serious. But under the in> 
fluence of quinine -4.60 gnn in two days; 8 gnn. in four days; !'..')') grm. In 
six days—the fever was arrested in forty-eight hours, and ooiivsleicence wai- sulDoiently 
advanced to permit the patient to leave the hospital in six days and a half from the 
lim« ol bis admisshin. ... It may be objected, perhaps', that this c 
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\\j deoigivp, as it wm of the mild form— intermittent — ftn<I thnl If we had lo daal 
with B eaaaof the graver form— remittent — the Kuccees might not have been aa mar'kml, 
Wb give Iteiow a oaee which sustains our muthud of treatment, and this time it JB not 
ot the mild form, far llie patlitnt was Ter/ serloualj ill at tlie limu of his admission la 
liospitnl. 

H , artillerist ; aged twenty-three years ; twenty-six roontlis in Senegal ; fourth 

AdmiuioD for intermlttuut fevi^r ; soher ; habitually siok. 

This patient presented himsi>tf at tliu hospital of GorJe Angust 10, 1873. His ad- 
nlon ticket cantainud tliu following information : He snSered from inlermitteut 
'llflviir espeoially during a five-montlis' residence at Rnfisque, at the end of th>; wiul«r 
■ft 1B71- Had previously b«en in the hoHpltal at Oor^e in the month of June, and 
^nee that time had had fretgnent attacks of fever, not very intense and incompletely 
treated. He preeenled hiniBeir at the infirmary of Castel August itlh, nompiaiiiing ui 
having had fever at 10 a.m. for several days in succession. He hati a coalnd toiigne, 
Itwi oi uppetite, and nansea. Ipecac, 1.30 grm. ; Rulphate of quinine, 1 grm, in three 

Aagnst 10th. — Fever returned at the usual hour, but less intense than the day he- 

e. Bulphate of qaintne, 1 grm. (15 gr.) : laudanum, 30 drops. 

Aagutt llth.— At the visit to the iuiirmary tlie patient complains that he had a 
Violent chill at nine o'olook last evening, which lusted more than an hour. During this 
paroxysm he passed urine very abundantly, and of such a dark color that he was 
frighteaed by It, and brouglit some in a liottle to show. He oompUins of pain In the 
head and lassitude His pulse is full and about normal in frequency, 'i'hu akin Is 
slightly moist wilhont abnormal heat. The urine of the night, a portion of whUh ha 
had preserved, is dei^pl.v colored, as if it contained a considerable qnantity of blood. 
The patient was immediately sent to hospital after having taken 1 grm. (15 gr.) of sul- 
phate of quinine. 

Upon his admission he presented a slight icteric tint ; pulse 80 ; skin natural ; no 
vomiting ; no pain exi-opt in the region of spleen and of liver upon pressure. Bouillon ; 
lemonade ; sulphate of quinine, 1.5(1 grm. (28 gr.); potion of limp iHimde, 40 grm., 
to bo takoD in doses of ■ lablespoonful every hour. 

At 4 P.M. a new paruKysm seemed imminent; the icteric tint was more marked ; the 
urine abundant, higlily colored, appearing nearly block, and containing much sedi- 
ment. No pass^e from bowels for twenty-four hours; pulse full and somewhat in- 
creased in frequence; skin slightly hot and dry ; fever soon declared itself. At II 
P.M. ho had 0.7.1 grm. [about 12 gr.) of sulphatti'of quinine. 

Angnst I2th. — I'assed an agitated night without sleep; pulse. IIR; temperature. 37.8' 
(100° f . ) ; skin moiet ; tuugiie coated ; no passage from bowels in forty-eight hours ; 
cephaUlginrnii'id.Tiiili' ; snmr- vomittng and nausea in the morning ; the icteric tint has 
became very iii<>'Ti~i' : voni'ii"! iimller bilious in character but not abundant ; urine passed 
in twenty- fn 111- lii.in-, t kil.unn. ."HK) grm, (about 8 pints); tlie pstient wys he passed 
quite as mill' h (If ].:-".'' Wu . iiii.-ht at theinHnnary of Castel. Tlie urine is black, bloody-— 
" mngluitfrK " — tii.iiiiiu.'. :iiiii I'mitiLins much sedii£ent ; density, lUIH ; upon addition of 
nitric acid it dupoijits n ci ma i durable quantity of albumen ; the microacope demonslratea 
the presence of fragments of urlniferoiis tubules. Bouillon ; effervescing lemonade ; 
purgative enema ; potion oF syrup of opium ; sulphate of quinine, 2.K grm (37 gr.) in 
five doses, at intervals of an hour. 4 P. M. ! The patient has had slight bilious vomit- 
log; pnlse, 96 ; temperature, DT.Il' ; condition unchanged; no ringing in ears ; several 
stwis from purgative enema. Sulphate of quinine, 1 grm. 

Anitust 13th, —Has had a better night, witliont agitation, and has slept ; the pnlse 
It good ; three stools during the night ; urine is less deeply colored and contains less sedi- 
ment ; lias passed 3 kilnt-rm, 500 grm. (about 4 pints) In twenty-four houta ; the Icteric 
tint appears to have diminished ; the skin has an earthy aspect ; no vomiting during 
the night ; the piitieui, who has not previously been able to retain anything, asks for 
food. The pains in (lie region of the spleen and liver have sensibly diminished ; the 

Suinine has bi;on well supported and alraorbed : very little noise in the ears ; slightly 
eaf. The tongue is cleamni^ : the holly soft : pulse, S4 : temperature. 87.7' {»U.S F.). 
Bouillon ; effervescinit lemonade ; two soft-boiled ^gs ; beef-l^a ; sulphate of quinine, 
3 gno. iHa gr,) In doses of 0.25 grm. (4 gr., nearly) every hour. 4 p.u,: Condition still 
satisfactory ; the ioteric tint has slightly augmented since morning, bnt without fever, 
and the patient feels less exhausted ; he retained the eggs and the beuftea ; this eve- 
ning the bouillon was not Islerated by the stomach ; sulphate of iiulniiie, 1 grm. fn 
font doses at Intervals of an liour. 

August 14th. — Same oonditlou ; very pronounced salTron tint. Tlie patient suffered 
for an hour or two from epigastric distress, caused probably by an egg and some buiili- 
lou which he hod taken. Urljie passed in Iweuty-four hours IjfiOO Bnn. (■bant 9 
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Iiint!) ; |pas Jpeply colored, and ronlaiiis tvsa Hediment ; spetiBc ftriiTitj, 101(1; puUo, 
Ud; tcin|iernlurH, 3*7 (UU.H F); two stuob iu tHentj'-lciur liniirii. To hsTe etft-r- 
Tugclnji ItiiDoiiade *, 3 eggs, soft boilHd ; prunes, crackura, emolliunl enema ; i<ulpluite 
of quinine. 1. 511 grm. t'iS gr.|, 4 P.M.: !i*iiui condilion ; be r^UtuB w«ll the food 
and medicine prescribed ; piilite. IW : ItfrnpurWuru, 37.8 (10(1" F.); uo noixe in sua 
or deafness. 

AugQBt inth. — Hns had a good nignti the icteras is aeuelblf diminishing ; four 
itoolafromeiieniB; pulse, M; temperatare, ST.S' iHtt.U' F.). Thti nrine is itlU deeply 
colored, hftviug a greenish tint, nhich seems to indicate the presence of bile ; qiuntitj 
iu twenty-four hours, \,{iMgna.: the prtsunce of bile la iiidicnl«d by the reiutiou when 
treated with nitric acid ; during the preceding days this had not been observed ; three 
stools during day. 4 P.M.: Hame condition ; puUu normal : skin good. Bouillon ; 
eggs ; wine ; sulphate of qniniue, 1 grm. (15 gr.). 

Angiist lUth. — Same condition-, the icteric tint has faded notably; the urine Is 
mncli less colored, and coot^iu less nodimeDt ; iinanlily in twenty-four hours much 
diminisbed |600 grm. ) ; speciBo gruvity, lOlti ; it no longer contains bile. Quarter 
diet ; half allowance of wine. 

August ITth.— Still doing well ; urine notably colored, but the color diminielteB 
every day ; ths quantity la normal. Pulse normal ; Ihe appetite is improving ; the 
ptdns in region of spleen and lirur have completely disappeared. 

August lUth.—Uuing well : same preMriptioiu 

Aniifutt lUth. — Same condition: tongue sliphtly ooatpd ; appetite dimiuiahed ; no 



ot soda, 4>'> grm. 



_e for twenty-^four hours. Enema o( siilphul 

Augnsl 20th.— Several discharges from enema 

August SlsL — This morning the patient has a bad taste in liis mouth, hia tongue is 
coated, and he hu no appetite ; convalescence does not avvm to follnw a favorable 
course. Bouillon; ipcoac, 1.:^ grm. (18 gr.) : siilphate of quinine, I grm. (15 gr). 

August 33d Under the tuHneiice of the emetic there ira» a decided Improvement 

in the general condition of the patient, and convalescence continued to progreMi 
favorably. 

lirimifhi. — Here we see a serious attack which yielded in a manner, quite nneit- 
pecttfd, to 11.25 grm. (nearly : ilj.) of quinine administered during Ihe Hrft fonr days 
aftur the patient's admimion to hospital, and although the case wan of tliu remltlent 
type, iu which oonvaleacence ia always more or less difficult, he was ablr to leave tlm 
hospital in less than Aflet'n days from the date of his entry. 

What can be said aft*T these two observations relating to the abortive action, w to 
speak, of quinine in full doses ? For my part, the resiUt« which I Lave already ob- 
tained in more than tliirty rasen, and almost with certainty. I may say, when ths tr«*t- 
ment was commenced in time — since I have had the coarage to employ the febrlfugs 
in full doaes — and eighteen connecutivo cures obtained by my excellent friend Dr. 
Bourgorel, at Qor£e, make me believe that we have in lliis method of Irt-ntment on <ix- 
t^^mely potent means of jugulating tlie miilady. • 

It will hftve been noticed that the administration of mercuriitis hu not 
constituted nay portion of the treatment in these Bucceseftil ciu<eB reported 
by F^raud, and it is evident that recovery may take place iudepeii<ieutl3' 
of tfae use of this drug', which many physicians in tliis cotintry considdr bo 
esaentiai in the treatment of this and other forme of mnlnrinl ferer. We 
t»nnot give at length Fdmud's reasons for not preacribinjr mercurials la 
bilioua loelanuric ferer, but quote the foUowiiiR passage from bis work, 
which shows that liis experience and researches have induced him to dis- 
card mercury altogether. He says : 

The English Introduced the f.ishinn of giving calomel in tropical praclire, cud (he 
French physicians have followed the example of their neighbors. Bnt the English 
have recognised, a little late it is true, that calomel ia an agent which is always danmr- 
ouB. often inefficacious, and perhaps never necessary [see Horehund. " Diaeases of In^a" 
(remittent fever)], and the French physicians remain yet in the ancient llier^enllc 
rut, to the gr^at prejudice of thi^ir patients, I believe. 

I have given all the care of which I am capable lo Ihe study of the qneslian nUt- 
ting to the odministTBtiun of calomel in hllioiu melanurie fever, and after having em- 
ployed it a suficient number of limeti. both as purgative and as alterative, after liaving 
■ta^ed with owe the action of this medicine, both in casea which I liave weu ti 
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by otlier ph,VBioiaiis nf Ihe Jiavy and ill llie ctinical recorils of casoi Ireateil by my prv- 
duoeBBore, 1 liavu ftrrivHd it tUa conviction that the pratu-oliloridB of mercNrv is far 
from liBTing the efficacy which Bojne hare tuppused; aod, iudeud, tliat il£ empluv- 
ineDt is attended witli sarioua disadvautagt^ undur niaay oircumutauiHis, 1 have, thera- 
fore, arrived at tlie puiut of rejecting it eutirely in m/ praotioe, aud 1 base my opiniou 
»» much upon an oxamiDation of thu factB as upon theory. 

Id more lliau Uiirty ca^e of bilious melanuric fever, of remittent or peeudo-coii- 
tinaed type— : iff r"'>' auigfiinf on grant — I have abstained enth'aly from Riving calomel, 
and I can affirm that the remiKsion has occurred Ht leaxt aa quickly atid as well, I may 
evi^n say mote quickly and completely, iu tliese cases, as in those iu which calomul lias 
beeu given. 

It becomes uow our duty to present the otlier side of the question, and 
first "ws not« that Fi^raud lunmelf adinita that the melanuric attauka fre- 
quently disappear without treatment in two or three days. He says on 
page 353 : 

We knov since H. DaxilU wrote— and we may remark that the posts in Senegal 
destitute of medical officers are sufficiently numerous in order that the eirperiment has 
been, aud still Ie, very froqiieiiUj made-^we know, I say, that wlien an individual U 
attacked with bilious melanuric fever, intormitleiit or even remtttsnl, and receives Jio 
medical care, not even qninine, Ihe in^imirie. panuymiu tuaieed each otiier U> IM num- 
ber iif too or three in tectriU day/, then ilinippeiir iif thtmttlcet. 

While admitting tbia, however. F^raud is far from admitting that an 
large a proportion of the cases will recover independently of treatment ns 
under the use of full dones of quinine. He points out the fact tliat r^ 
covery may titke pliice in pernicious malarial attacks independently of 
medication, yet no one douhts the power of quinine to a:ive life in thoKc 
attacks. 

On another paye (llfi) Fi/r.iuil admits the failure of quinine iu \av'q 
doses to prevent a thi'Bat«ned attack. He says: 

1 have BPveral times found myself in pre«ence of patienU who. after one or two 
paroxysms of quotidian fever, voming betwei'n five and six o'clock in the afternoou. 
for example, presented a yellow tint suffloieatly marked to iuduce a belief that an 
attack of bilious melanuric fever was immJneDl. At the morning visit they were at 
the end of the fiweating stage — that Is to say, at the most favorable moment for thera- 
peutics, and 1 have hastened to |i^ve sometimes two or three grammes of sulphat* of 
quinine iu three doses, at intervals of an hour ; Eotaelimes 1 f,tt>i this large done and at 
the same lime sought to relieve the liver by an energetic purgative. In spite of thia treat- 
ment |Dr. McDaniel might suggest, in consuqueuce oF it] the fever has returned al the 
usual hour, notwithstanding a considerable evarnation of bile by the inCesline, and 
the Icterus and melanuria have not failed to appear. The disease has not been aborted 
by this vigorona medioatinn. and has only appeared to me to be sensibly modiSed. and 
in certain cnsea It has not even been appreciably influenced, for I have s^en il go 
tbjroagh its successive stages and end ia death in vpile of all my elFurts. 

We have seen that the author just quoted practically ignores the 
hiematuria, disapproves of calomel, and addresses his treatment to the cure 
of the periodic febrile manifestations and attendant derangements of th« 
digestive functions. Dr. McDaniel, on the other hand, considers the first 
indication to be " to stay the hemorrhage," and according to him calomel 
has the first place in tlie hst of remedies for this disease. In regard U> 
quinine he says : 

r that T here step npon awful, solemn, 

. ind being, iu general, n* you all know, an advo- 

il Ihnt fi-W prudent mi?n ran claim lo exewsl, I Uke the piml- 

>t witliout haviu),' made thti proper, thoui^htful, and cuugvientious 
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paitiw. In Dr. East's expErleiioe ns I n>H4 it to you, an^ in mncti more that I did not 
read to you, just aa often aa lie got his puti^iita iulo a eatisfactory condition Knd then 
tiimenoed giTing qninine, just so often lu- }Aungrd thfm Imet inin lurmattiria, witli iu 
inumb«red wo«s and duigen. And often in conTeraationB upon this Bubjecl with 
physioians and othera, ! have had mj- attfiilion callad to cases in whicli hiemaluri* 
foUowtid quinini^, apparently as effect does rHiisi>. And OTsr and over, and over a^ain, 
have I in mj own practice observed the liKinaturia re-establiahed or aggravated after 
quinine ; and on the other hand, have Been tlie disease, with a rerj formidable arraj 
•it symptoms, go handsomely on, without one grain of quinine, to a happy cunvales- 



The treatmeDt recommended by Dr. McDaniel consists in the adminis- 
tration of calomel in combination with bicarbonate of soda, or with ipecac, 
tnd heat tu the Biirfoce by meone of the hot-air or hot-vapor bath ; small 
bits of ice are given to relieve thirst and vomiting ; irritating diiiretica, 
Buch as turpentine, cautliarides, ef«., are said to be injurious whether taken 
internally or applied externally, but demulcents and sweet spirite of nitre, 
or duid extract of buchu, are said to be useful. No benefit is to be derived 
from astringents, sucJi as alum, gallic acid, etc. 

The importance attached to the ndmiiiistration of calomel is shown by 
the following extract from Dr. McDoniel's paper referred to: 

First, tnke about litleen grains of cnlumel and Hfteen grains of bicarbonate of sods : 
mix them well and divide into a\x equal powdura, of wbicli give one dry on Ihe tongue, 
\a be swallowed with a mouthful of oold water ; give these powders oontinnonsly. one 
wvery two hours until the iraniitipation is overcome or the diarrhcea corrected. U any 
one of the powders is thrown bock or believed to be thrown back by vomiting, let no 
time be lost, but another immediately given, and so on until the vomitinfi is palliated 
la[id this will generally not be long>, and let the Insatiable thirst in the meanwhile be 
indulged willi iwUels of ice if this can be had. 

We must refer our readers to Dr. McDaniers paper for valuable details 
with reference to the method of using and the efficacy of estemal beat, 
and of cold water, which is used under certain circumstances. With ref- 
erence to the importance attached to the administration of calomel, we 
oiny be permitted to remark that if McDaniel has demonstrated that 
pabietita may recover without quinine, Feraud has also demonstrated that 
they may get well without taking calomel, and his statistics are decidedly 
more favorable to the quinine treatment than are those presented by 
McDaniel in favor of Ills method. But we have statistics from another 
source in which a considerable nmnber (44) of cases were treated without 
cither quinine or calomel, and in which the re[>ort is still more favorable, 
for the patients atl got well. 

Dr. G. B. Malone,' of Arkansas, agrees with Dr. McDaniel aa to the 
possibility of quinine producing hiematuria. He says : 

1 know a little girl that alirnys has an attack when she takes quinine, and not 
otherwise. While I do not believe that quinine will produoo the disease. 1 think 1 
have often seen it precipitate an attack iu those predisposed. ... 1 kept a record 
of one hundred r-aaes treali'd with calomel and quinine, one or l)oth, In which 1 loat 
twelve per cent. . . . Especially do I warn you against the use of calumel, quinine, 
and turpentine. Of the Utter I will say this : I have never seen it used in but one 
case that did not result in suppression of urine and death. I will now proceed to g[T« 
what I coneeive to he the proper treatment of malarial hematuria. The first thing 
thai claims your attentiou will be to relieve the uaiiaea and vomiting. Thia you 
can best avcumplish with large draughts of cool water. I mean by cool water, that 
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fresh from the well or cistern — not ice-water ; I would impress upon you the impor- 
tance of this measure. It washes out the stomach, preventing the medicines ^om 
being enveloped in the thick mucus wliich accumulates in this viscus. It cools the 
organ, relieves nausea, and is one of the very best diuretics known. It also lowers 
the temperature and dilutes the excrementitious substances being eliminated from the 
system through the overworked kidneys. Tou need have no fear in giving plenty of 
water ; it should be repeated in large draughts, a pint or even a quart at a time, as 
often as vomited, until the stomach is thoroughly cleaned and the nausea relieved. 
When you have accomplished this your patient will be prepared for the remedy, 
which is hyposulphite of soda and fluid extract of buchu, which I administer in the 
following dose: J$. Hyposulphite of soda, grs. xxx.; aqua, 3 j. ; dissolve and add lid. 
ext. buchu, 3 j. This dose should be administered every three hours. If vomited 
immediately it should be repeated ; but if some time elapse, then only the hyposulphite 
should be repeated. The patient should be kept quiet, and nothing cold should affect 
the exterior ; a mere change of position or lifting of the cover will sometimes produce 
a rigor. . . . Under this plan I have treated forty-four cases, every one of which 
recovered. I know of twelve or fourteen cases treated in my vicinity, with the same 
result. I have not heard of a single death where the treatment was strictly employed. 

Certainly, so far as statistics go this mode of treatment has the advan- 
tage ; but we ax& not prepared to admit that the hyposulphite of soda 
influenced in any very definite manner the favorable result reported by 
Dr. Malone, in the absence of a series of cases, for comparison, Seated by 
rest in bed and copious draughts of cold water alone. 
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